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Abstract 
Few studies of learning styles among adults with special needs exist worldwide.  
Even though there are large numbers of adults with special needs, this population in 
university education has been largely ignored in educational research.  Therefore, this 
study aimed to gather and analyze learning styles of adult special needs students and 
to provide data for researchers interested in the fields of learning styles, adult 
education, and special education.  This study examined the learning style patterns 
among special needs adult students at King Saud University as measured by the 
dimensions of the Index of Learning Styles, which include active/reflective, 
sensing/intuitive, visual/verbal, and sequential/global dimensions.  The study also 
included variables of gender, age, special need conditions, and years studying in the 
university.  The research questions were (a) What are the learning style patterns among 
special needs students at King Saud University? (b) Are there differences in the 
learning style patterns among special needs students at King Saud University by 
gender? (c) Are there differences in the learning style patterns among special needs 
students at King Saud University by age? (d) Are there differences in the learning style 
patterns among special needs students at King Saud University by special need 
condition (visual, hearing, physical, or other)? and (e) Are there differences in the 
learning style patterns among special needs students at King Saud University by their 
years attending the university?   
  
 vii 
The participants of this study were 168 special needs students at King Saud 
University from different majors and colleges during spring semester 2017.  The 
questionnaire was distributed electronically to the students through the Offices of 
Special Needs.  The data were analyzed using descriptive statistics, t tests, one-way 
ANOVAs, and chi-square tests of independence.  The study discussed the learning 
styles of the participants and found the majority of participants were balanced learners.  
There were no statistically significant differences in the variable of gender.  On the other 
hand, the study found there were significant differences on the variables of age and 
special need conditions on the visual/verbal dimension; and years studying in university 
on the sensing/intuitive and visual/verbal dimension.   
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Chapter 1 
Introduction 
Saudi Arabia aimed to establish a modernized society for the 21st century 
especially with the development project Saudi Arabia’s Vision 2030, which was Saudi 
Arabia’s long-term goal for the country’s development plan by 2030 (Saudi Vision 2030, 
n.d.).  Saudi Arabia intended to spend generously on education, including the 
dissemination of education services to cover all individuals in Saudi Arabia (Hakeem, 
2012).  Inclusive development projects were taking place in Saudi Arabia in all areas of 
the country; higher education was no exception.  Enrolled students in the institutions of 
Higher Education rapidly increased.  There were 132,827 college students in 1990 
compared to 1,828,346 students in 2015 with a growth rate of 1376.49% (Ministry of 
Education—Saudi Arabia, 2015).  That increasing indicated the need to provide more 
access to educational resources to cover the demands of a large percentage of Saudi 
society (Alroumi & Alswedani, 2013; Lindsey, 2010).  Higher education in Saudi Arabia 
changed due to many factors related to the country transitioning through social, 
economic, and developmental stages (Ministry of Higher Education—Saudi Arabia, 
2011; Lindsey, 2010).   
According to various authors (Abdulgawad, 2016; Alroumi & Alswedani, 2013; 
Lindsey, 2010; Smith & Abouammoh, 2013), Saudi Arabian higher education was 
established in the 1950s when the indoctrination method of teaching was the primary 
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method of teaching in the county until today.  Indoctrination was about transferring 
beliefs, values, and traditions from one generation to the next, while the learners were 
not expected to question or analytically inspect the information they had learned.  The 
Saudi Arabian higher educational system was based on the classics of education; 
therefore, indoctrination was rooted in the educational system and became the norm for 
all educational settings with no major renovations (Abdulgawad, 2016; Alroumi & 
Alswedani, 2013; Lindsey, 2010; Smith & Abouammoh, 2013).  Indoctrination created 
“inflexibility, inefficiency, overregulation and bureaucratization inherent” in university 
settings (Smith & Abouammoh, 2013, p. 32).  Raising the quality of higher education in 
the country led some educators to believe that reforms were necessary (Abdulgawad, 
2016; Smith & Abouammoh, 2013).   
The government held the obligation of reforming higher education in Saudi 
Arabia with different projects (Ministry of Higher Education—Saudi Arabia, 2010).  In 
2007, the Saudi government approved the King Abdullah Project for the Development of 
Public Education.  It was a major project for the renovation of the Saudi education 
environment with a budget of $3.1 billion over a five-year period and another one billion 
US dollars for curricular activities (Abdulghafour, 2007).  Other examples of educational 
innovation in Saudi education (Hakeem, 2012) included: the King Abdullah project to 
teach computer skills, the establishment of the King Abdulaziz institution for the gifted, a 
comprehensive project for developing the general education curriculum in the Ministry of 
Education, the establishment of National Center for Assessment in higher education, 
and the project of integrating learners with special needs into regular schools.   
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 Recently, the government planned to reform education with the concept of the 
knowledge society philosophy and the quest for international accreditation and world 
recognition (Alkatib, 2016; Ministry of Higher Education—Saudi Arabia, 2013b; Smith & 
Abouammoh, 2013).  The knowledge society is defined as “every society where 
knowledge, rather than capital or labor force, is regarded as the primary source of 
production” (Ministry of Higher Education—Saudi Arabia, 2013a, p. 10).  The Ministry of 
Higher Education in Saudi Arabia (MOHE) explains that the knowledge society focuses 
on the diversity of knowledge for individuals.  The power of knowledge was one of the 
forces of innovation and creativity characteristics of the 21st century to fulfill the welfare 
and prosperity of individuals (Ministry of Higher Education—Saudi Arabia, 2013a).   
However, the traditional models of academic systems ruled Saudi universities for 
decades without innovations in teaching practices (Abdulgawad, 2016; Smith & 
Abouammoh, 2013).  One of the major challenges of Saudi higher education is to 
achieve high-quality teaching and learning standards (Alkatib, 2016; Smith & 
Abouammoh, 2013).  According to Smith and Abouammoh (2013), the challenges 
include “a student’s ability to acquire learning skills, efficient interactive delivery of 
knowledge, contemporary developed curriculum and advanced technological teaching 
facilities” (p. 6).  Having modern ways of teaching and assessing learning outcomes 
could help to improve the quality of the Saudi higher education system and open 
opportunities for administrators, faculty, and students to participate more in the 
educational process (Abdulgawad, 2016; Smith & Abouammoh, 2013).   
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Aldabas (2015) believes there is a need to develop a contemporary learning 
system within Saudi education beyond the classic teaching and assessing methods to 
create an inclusive environment for all students, including special needs students.  He 
also believes inclusiveness benefits students with special needs by being a part of their 
community and improving their social, behavioral, and learning skills.   
Adults with special needs in Saudi Arabia face different challenges.  There has 
been a lack of accurate statistics regarding the numbers of individuals with special 
needs, types of disability, and places needed to provide services (Alsunbul, 2016).  
Also, there is a lack of qualified personnel to deliver instruction in the field of special 
education, lack of social awareness regarding individuals with special needs, lack of 
media attention toward special education, and lack of research on adult special needs in 
Saudi Arabia (Alsunbul, 2016).   
In order to clarify the problem, adult special needs students have faced 
challenges being admitted to university education.  Special needs students in the last 
few years have been admitted to university education at King Saud University (KSU) as 
the first university in the country to admit special needs students in undergraduate and 
graduate studies (King Saud University, 2010).  Therefore, the university has had to 
develop appropriate teaching and assessment based on individual special needs that 
adapt to the country’s future vision.  The practice of classic teaching styles and higher 
education regulations prevented improvements that would provide an inclusive 
environment for all students.  Therefore, KSU was chosen as the location to conduct 
this study since it provides higher education for special needs students in Saudi Arabia 
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(King Saud University, 2010) and since this research reflects Saudi Arabia’s aspiration 
to develop future practices of education in the county.   
Statement of the Problem  
Identifying the learning style patterns of special needs students would help 
universities understand the learning concepts by which the students learn best and 
make necessary changes to the university environment for special needs students.  
Students have different levels of abilities, motivations, and attitudes; therefore, the 
variety of classroom environments and instructional practices is essential to make a 
better learning transfer of the instructed knowledge.  There has been no learning style 
patterns research for special needs students in Saudi Arabia.  This study aimed to 
collect data from the learners’ perspectives in the hope of making the university 
inclusive for every student.  The more comprehensively instructors understand the 
variances in student learning style patterns (characteristic approaches of receiving and 
processing information), the better chance they can have meeting the diverse learning 
needs of all students.   
Purpose of the Study 
The purpose of this study was to identify learning style patterns among special 
needs students at King Saud University.  This research used the Felder-Silverman’s 
Index of Learning Styles questionnaire (1996).  It was used to compare gender (male 
and female), age (18-20 years, 21-23 years, and 24 years or above), type of special 
needs (visual, hearing, and physical), and the years attending the university (first year, 
second year, and third year or more).  These patterns can be utilized to improve 
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learning environments and teaching practices within the university as well as being 
beneficial to future researchers in the fields of adult education, special education, and 
learning styles.   
Research Questions 
The research questions related to this study were: 
1. What are the learning style patterns among special needs students at King Saud 
University? 
2. Are there differences in the learning style patterns among special needs students 
at King Saud University by gender?  
3. Are there differences in the learning style patterns among special needs students 
at King Saud University by age? 
4. Are there differences in the learning style patterns among special needs students 
at King Saud University by special need condition (visual, hearing, physical, or 
other)? 
5. Are there differences in the learning style patterns among special needs students 
at King Saud University by their years attending the university? 
Significance of the Study 
In general, learning styles research has been minimal in Saudi Arabia.  Also, few 
studies of learning styles among adults with special needs exist worldwide.  Therefore, 
this study aimed to gather and analyze learning styles of adult special needs students 
and to provide data for researchers interested in the fields of learning styles, adult 
education, and special education.  The population of special needs adults has been 
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marginalized in higher education even though there are large numbers of individuals in 
this population.  According to the General Authority for Statistics in Saudi Arabia (2016), 
the population of individuals with special needs was 667,280 individuals, which 
represented 3.3% of the total population of 20.2 million Saudi Arabian individuals in 
2016.  The population of adults with special needs was 512,686 individuals; however, 
there were 59,827 adult individuals with special needs who had a post-secondary 
degree including diploma, post-diploma, bachelors, masters, and doctoral degrees 
(General Authority for Statistics, 2016).  In other words, only 11.67% of adult individuals 
with special needs had a postsecondary degree in 2016.   
In addition, the study promoted the integration of adults with special needs in 
mainstream education as a global goal.  According to UNESCO (1994), the practice of 
mainstreaming individuals with special needs should be an integral part of the national 
plans of each country for achieving Education for All.  Inclusion in education is a human 
right (UNESCO, 1993, 2005); therefore, UNESCO recommended countries to recognize 
the principle of equal educational opportunities for individuals with special needs and to 
ensure that education occurs in integrated learning settings (UNESCO, 1993, 2005).  
UNESCO describes inclusion in education as “a dynamic approach of responding 
positively to pupil diversity and of seeing individual differences not as problems, but as 
opportunities for enriching learning” (UNESCO, 2005, p. 12).  Inclusion is seen as a 
procedure of “addressing and responding to the diversity of needs of all learners 
through increasing participation in learning, cultures and communities, and reducing 
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exclusion within and from education.  It involves changes and modifications in content, 
approaches, structures and strategies” (UNESCO, 2005, p. 13).   
The integration of adults with special needs into mainstream society services is 
possible through higher education.  The relationship between higher education and the 
development of society has had a positive direct correlation with social and economic 
development (Hakeem, 2012; Ministry of Higher Education—Saudi Arabia, 2010).  
Higher education has had different roles: the classic role of teaching, the basic role in 
scientific research, and the modern role of service to society (Hakeem, 2012; Ministry of 
Higher Education—Saudi Arabia, 2010).  Higher education institutions are important in 
developing awareness and support for adult individuals with special needs.  The results 
of these roles could be presented through serving students and serving the local 
community such as advancing society in providing awareness and making an enhanced 
economy through providing quality graduates to the labor market.   
Conceptual Framework 
Learning styles are defined as “preferences and tendencies students have for 
certain ways of taking in and processing information and responding to different 
instructional environments” (Felder, 2010, p. 4).  Felder (2010) believes that learning 
styles are beneficial descriptions of common behavior patterns.  He considered learning 
styles as preferences that could be mild, moderate, or strong.  Felder (2010) points out 
that researchers suggest that learners taught in styles matched to their learning style 
preferences are likely to learn more than learners taught the opposite of their learning 
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style (Felder, 2010).  He also considers that learners with any learning style could be 
successful in any profession or achievement.   
The Felder-Silverman (1988) model believes that the optimal teaching style 
should ensure a balance between the dimensions of the learning styles model.  When 
this balance is achieved, all learners could be taught in their preferred mode.  The ideal 
balance among learning style categories depends on the course’s topic, level, and 
learning goals in addition to the experiences and abilities of the learners (Felder, 2010; 
Felder & Sliverman,1988).  The Index of Learning Styles by Felder and Silverman 
(1996) helps educators achieve balanced academic instruction and helps learners 
recognize their learning strengths and areas of improvement (Felder & Spurlin, 2005).  It 
guides educators to recognize the diversity of learning styles in classes, and it also 
helps them to design instruction that includes the learning needs of all learners (Felder 
& Spurlin, 2005).  Also, it provides insights for individuals about their possible learning 
strengths and weaknesses (Felder & Spurlin, 2005).  Therefore, acquainting learners 
with their learning styles can improve their awareness of their learning strengths.  Also, 
it alerts learners about their learning needs which, if ignored, could lead to academic 
complications (Felder, 2010).   
Limitations of the Study  
This study aimed to collect data about special needs students at King Saud 
University.  The severity of special needs was not investigated in this study.  Students 
with hearing loss may have ranged between mild hearing loss (those who use hearing 
aids) to severe hearing loss (complete deafness).  Also, students with visual loss may 
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range from mild visual loss (those who use special glasses or magnifiers) to severe 
visual loss (complete blindness).   
In addition, the available accessed data of the participants were limited; this 
included data such as academic grades, marital status, or health information.  The study 
was conducted only at King Saud University; therefore, the results and findings may not 
be generalizable to other colleges or universities.   
Definition of Terms  
For this study, the following definitions of terms were used.   
Age Group—Group into which respondents are assigned based on chronological 
age at the time of the survey.  The three groups used in this study were 18-20 years, 
21-23 years, and older than 24 years.   
Hearing Special Needs Student—A student who has full or partial loss of hearing 
that requires sign language or hearing aids to learn and communicate.   
Index of Learning Styles—This instrument aims to assess learning preferences 
on four dimensions (active/reflective, sensing/intuitive, visual/verbal, and 
sequential/global) of a Felder-Silverman’s learning style model.   
Active/reflective—This dimension relates to the preferences for processing 
information with the two sides of active and reflective.   
Sensing/intuitive—This dimension relates to preferences for perceiving 
information with the two sides of sensing and intuitive.   
Visual/verbal—This dimension relates to preferences for receiving 
information with the two sides of visual and verbal.   
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Sequential/global—This dimension relates to preferences for organizing 
information with the two sides of sequential and global.   
Index of Learning Styles Scoring—The scores of the Index of Learning Styles 
ranges between ± 1 to ± 11. 
Balanced Preference— Scores between ± 1-3 on the ILS.   
Physical Special Needs Student—A student who has full or partial loss of a 
physical organ or a dysfunction that requires help or special equipment to learn or to be 
mobile.   
Student—Individual enrolled in a degree program either full time or part time at 
King Saud University.   
Visual Special Needs Student—A student who has full or partial loss of vision 
that requires the use of Braille or visual aids to learn and communicate. 
Organization of the Study  
This study is organized into five chapters.  Chapter 1, the Introduction, includes 
an introduction to the study, a statement of the problem, a discussion of the purpose of 
the study, the research questions, the significance of the study, the conceptual 
framework of the study, limitations of the study, definitions of terms, and the 
organization of the study.  Chapter 2 includes the review of the literature including areas 
on Saudi Arabia, Saudi higher education, King Saud University, special needs, learning 
styles, the Index of Learning Styles, and a summary.  Chapter 3, Methods, presents the 
research methods of the study including a discussion of the design of the study, 
variables, population and sample, demographic questions, instrumentation, data 
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collection, and data analysis.  The findings of the study are presented in Chapter 4 
including demographic characteristics of the sample, findings for research question 1, 
findings for research question 2, findings for research question 3, findings for research 
question 4, findings for research question 5, and a summary.  Chapter 5 includes a 
summary of the study, conclusions, implications, and recommendations for further 
research.   
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Chapter 2  
Review of Literature  
The purpose of this study was to identify learning style patterns among special 
needs adult students at King Saud University.  The parts of this chapter include Saudi 
Arabia, Saudi higher education, King Saud University (KSU), special needs, learning 
styles, and Index of Learning Styles. 
Saudi Arabia 
Saudi Arabia is the land of the birth of Islam.  Being home to the two Islamic holy 
cities of Makkah [Mecca] and Madinah [Medina] put Saudi Arabia in a position as a 
leading country in the Arabic and Islamic worlds (Ministry of Higher Education—Saudi 
Arabia, 2010).  The educational foundations in Saudi Arabia were established through 
the start of Islam 1,400 years ago (Al-Asheikh, 2004).  The aim of the educational 
foundations was to establish educational outputs of tolerance and interaction with other 
cultures (Al-Asheikh, 2004; Alroumi & Alswedani, 2013).  One of the principles of the 
religion of Islam, the belief that people learn from birth to death, which highlights the 
importance of the education journey from the start of an individual’s life until the end of 
life (Al-Asheikh, 2004; Merriam, Caffarella, & Baumgartner, 2007).  Based on that belief, 
most education occurred through informal learning settings in Mosques and social 
activities during the early history of the area, before the country was established.  
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Alroumi and Alswedani (2013), Smith and Abouammoh (2013), Hakeem (2012), 
and Ministry of Higher Education—Saudi Arabia (2011, 2013a) discuss the era of early 
education.  Formal education began in late 1925 when Saudi Arabia became a country.  
Before that year, there were different types of pre-formal education: traditional, semi-
formal, and private.  The first type was traditional education.  Traditional education was 
provided through Mosques and scholarly learning settings mostly in the western part of 
Saudi Arabia, due to the holy sites of Makkah and Madinah.  Then, traditional education 
spread to other regions of Saudi Arabia.  The duration of study for traditional education 
was about five to six years (Hakeem, 2012; Ministry of Higher Education—Saudi Arabia, 
2011, 2013a).  Second, semi-formal education was provided by the Ottoman Empire.  It 
was primarily provided in the western region including Makkah and Madinah as a part of 
the empire.  Turkish was used as the official language at that time.  The schooling 
system included three phases: elementary schools for three years, adolescence schools 
for three years, and preparation schools for four to five years.  Third, private education 
provided by locals was shaped as a form of schools that provided history, religious, and 
beliefs of local Saudi cultures.  Some well-known teachers and scholars built schools 
and taught by themselves.  They were limited to cities and did not exist in rural areas.  
Alroumi and Alswedani (2013), Smith and Abouammoh (2013), Hakeem (2012), 
and Ministry of Higher Education—Saudi Arabia (2011, 2013a, 2013b) also discuss the 
problems associated with education at the time formal education began.  Some of these 
problems were lack of resources, expansion of the country, and lack of school 
essentials.  Saudi Arabia was poor in resources before oil was discovered.  Lack of 
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resources affected the schooling of children who helped their families in farms and 
where education as a priority did not exist.  Saudi Arabia is large in terms of land; 
however, at that time basic infrastructure such as roads, bridges, electricity, telephone 
lines, water, and sewer did not exist.  Also, lack of school essentials was significant.  
School essentials included lack of sufficient schools, since they were not built widely; 
lack of schooling materials and curriculum; and lack of qualified teachers.   
Adult learners have had similar problems regarding education status.  By the 
time younger citizens got education, many adults were not able to read and write as 
education was not a priority to them.  The illiteracy rate among Saudi adults was about 
60%.  The government took steps to solve the problem and offered illiteracy basic 
education for adult learners in elementary, middle, and high schools.  It also provides 
free education free to citizens in basic education and higher education (Ministry of 
Higher Education—Saudi Arabia, 2011, 2013a).  Recently, the status quo of Saudi 
education includes facts that education is provided in all cities and rural areas in Saudi 
Arabia and 99% of citizens enroll in formal education.  It also provided equal 
opportunities for males and females to obtain an education (Abou-Kalila, 2001; Alhamidi 
& Abduljawad, 2002; Alroumi & Alswedani 2013; Hakeem, 2012; Ministry of Higher 
Education—Saudi Arabia, 2011, 2013a).  As a result, the percentage of illiteracy among 
men and women has been reduced below 4% of the population (Ministry of Higher 
Education—Saudi Arabia, 2011, 2013a; Saudi Press Agency, 2012).  
The population of Saudi citizens is about 20 million (General Authority for 
Statistics, 2016).  Younger age individuals represent the majority of the Saudi 
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population (Ministry of Higher Education—Saudi Arabia, 2011; UNESCO Institute of 
Statistics, 2014).  Saudis under 15 years represent 30.35% of the population (General 
Authority for Statistics, 2016).  Saudis under 30 years represent 58.35% of the 
population (General Authority for Statistics, 2016).  Therefore, Saudi Arabia is 
considered have one of the world’s youngest population, which indicates the need to 
provide more access to educational resources to cover the demands of a large 
percentage of society (Alroumi & Alswedani, 2013; Lindsey, 2010).  Therefore, to 
maintain growth for future generations, education is needed to continue to advance 
Saudi society (Ministry of Higher Education—Saudi Arabia, 2013a, 2013b).   
Saudi Higher Education 
Research is the source of innovation, while teaching is the dissemination of 
knowledge (UNESCO, 1998, 2010).  One of the higher education goals for Saudi Arabia 
has been to “promote and develop research, which was a necessary feature of all 
higher education systems” (UNESCO 1998, p. 30).  UNESCO (1998) expects faculty 
members to “participate in teaching, research, tutoring students, and steering 
institutional affairs” (UNESCO, 1998, p. 31).  Therefore, research and teaching are 
inseparable since instructors have the unique combination of teacher-researcher 
characteristics.  Faculty members’ duties include promoting research for progressing in 
societal and educational development such as adopting new techniques or technologies 
in education, ensuring the growth of technical and professional training, promoting 
entrepreneurship instruction, and providing adult programs for lifelong learning.   
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According to UNESCO (2010), developing education reflects the advancement of 
a country.  Hence, higher education is a key to the successful growth of any country 
(Ministry of Higher Education—Saudi Arabia, 2010).  Developing countries aim to 
advance their social-economic status through higher education (UNESCO, 1998).  
UNESCO (2010) believes the main responsibility of higher education institutions 
worldwide is toward society helping to transfer knowledge and working to find innovative 
schemes.  In addition, UNESCO (2010) believes that higher education institutions have 
an obligation to ensure equal access to knowledge along with quality in education and 
respect for cultural diversity.   
Inclusive development projects have been taking place across Saudi Arabia in all 
areas of the country; higher education is no exception.  Higher education in Saudi 
Arabia has changed due to many factors related to the country transitioning through 
social, economic, and developmental stages (Lindsey, 2010; Ministry of Higher 
Education—Saudi Arabia, 2010).  As an example, there were 132,827 college students 
in 1990 compared to 1,828,346 students in 2015 with a growth rate of 1376.49% 
(Ministry of Education—Saudi Arabia, 2015).  Those increased numbers indicate the 
need to provide more access to educational resources to cover the demands of a large 
percentage of Saudi society (Alroumi & Alswedani, 2013; Lindsey, 2010).   
UNESCO (2010) advocated that higher education and society have a direct 
relationship.  Institutions of higher education have a duty to react to and fulfill society 
needs by offering education and research.  Also, higher education is accountable (a) to 
the country through the use of public funds, (b) to learners to ensure quality and 
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relevance of the offered education, and (c) to society through playing a role and a factor 
in social progress and sustainable development.  Therefore, creativity in knowledge 
schemes occurs through research in an effect to support economic and social 
development.  
As ways to improve economic and social development, Saudi Arabia has a large 
scholarship program to send scholars to North America, Europe, and Asia in specialized 
fields where the government wants to strengthen its knowledge base for the economy.  
Saudi Arabia has supported scholarship programs for many years, and the number of 
Saudi students who study abroad has dramatically increased.  For example, Saudi 
students in the United States reached 111,000 students in 2014, compared to about 
10,000 Saudi students in 2007 (Naffee, 2014).  The Institute of International Education 
(IIE) (2016) in the U.S. ranked Saudi students as the third highest international student 
enrollment group in higher education in the U.S. in 2016--behind China and India.  
Saudi students represented about 6% of international students in the U.S. (Institute of 
International Education, 2016).   
The first scholarship study abroad program was launched in 1927 with King 
Abdulaziz's (the first king of Saudi Arabia) authorization on the formation of schools in 
the country.  The scholarship program started in Arab countries but was later expanded 
to other countries around the world (Saudi Arabian Cultural Mission, n.d.; Saudi Press 
Agency, 2015).  In 1936, official scholarships for Saudi students to Europe began.  In 
1948, the first Saudi student scholarships started with 30 Saudi students from Aramco, 
the Saudi Arabian Oil Company, to study at the University of Texas (Saudi Press 
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Agency, 2015).  The first group of Saudi students graduated from U.S. universities in 
1952 with nine students: three with undergraduate degrees and six with masters' 
degrees.  In 1956, Saudi Arabia opened the first cultural mission office in the U. S. 
named the Saudi Cultural Office in New York (Saudi Press Agency, 2015).  In 1974, the 
numbers of Saudi students on scholarship programs to the U.S. had increased to 2,039 
students.  The first peak of Saudi scholarships to the U.S. occurred in 1980 when the 
number of Saudi students reached 11,000 male and female students (Saudi Press 
Agency, 2015).  Since then, the number of students has risen.  In 2005, Saudi Arabia 
began the King Abdullah scholarship program as an agreement with President George 
Bush (Saudi Arabian Cultural Mission, n.d.).  In 2015, the number of Saudi students in 
the U.S. increased to 125,513 male and female students.   
Higher education in Saudi Arabia has changed due to many factors related to the 
country transitioning through various social, economic, and developmental stages 
(Lindsey, 2010; Ministry of Higher Education—Saudi Arabia, 2010).  Saudi Arabia has 
established extensive development projects across the country for the purpose of 
establishing an enhanced society for the 21st century for local schools and universities.  
Saudi Arabia spent 25% of its public spending for the year 2013 on education (Naffee, 
2014).   
The Ministry of Higher Education (MOHE) was established in 1975 as a 
government entity to organize and provide higher education in Saudi Arabia.  In 2015; 
MOHE merged with the Ministry of Education.  The MOHE promoted the “applications of 
quality, efficiency, internationalization, equity, and equal opportunities” for all learners 
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(Ministry of Higher Education—Saudi Arabia, 2011, p. 14).  A royal decree number 
1/236 in 1975 ordered the establishment of the MOHE to oversee the execution of a 
national higher education policy.  The MOHE was responsible for the execution of the 
government policy for higher education (Ministry of Higher Education—Saudi Arabia, 
2010); however, higher education started before MOHE as explained below.   
The stages of establishing higher education.  There were three stages in the 
development of higher education in the country (Abou-Kalila, 2001; Alhamidi & 
Abduljawad, 2002; Alroumi & Alswedani 2013; Hakeem, 2012; Ministry of Higher 
Education—Saudi Arabia, 2011, 2013a).  These stages included (a) foundation, (b) 
expansion, and (c) comprehensiveness.   
The stage of foundations (1949–1960).  This stage was the first cornerstone in 
the construction of the higher education foundation, beginning with the College of 
Islamic Law in Makkah in 1949 and followed by the Teachers College in Makkah in 
1952 as the first higher education institutions.  In addition, in 1953 and 1954 
respectively, a College of Islamic Law and a College of Arabic were established in 
Riyadh (Hakeem, 2012; Ministry of Higher Education—Saudi Arabia, 2011).  Besides of 
the previous educational institutions, the peak of this stage was the establishment of 
King Saud University (KSU) in 1957 as the first university in the country (Hakeem, 2012; 
Smith & Abouammoh, 2013).  KSU provided various fields of study, including the 
Colleges of Arts, Science, Administrative Sciences, and Pharmacy (King Saud 
University, 2014a).  All of the programs were provided at no cost to the students at that 
time.   
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The stage of expansion (1961–1980).  This stage encompassed the greatest 
degree of expansion of higher education at the time.  The country started to build new 
colleges and universities around the country.  After establishing King Saud University in 
1957, the Saudi government established many universities in other provinces that did 
not have higher education institutions.  Universities included the Islamic University in 
Madinah in 1961, King Abdulaziz University in Jeddah in 1967, Imam Muhammad ibn 
Saud Islamic University in Riyadh in 1974, King Fahd University of Petroleum and 
Minerals in Dhahran, King Faisal University in Al-Hassa in 1975, and Umm Al-Qura 
University in Makkah in 1980.  These universities together consisted of more than 58 
colleges of various specialties (Ministry of Higher Education—Saudi Arabia, 2011).  
Despite all these universities being established in the main cities, there was still a need 
for more universities in medium and small cities to serve every learner (Zaman, 2014).  
During this stage, the MOHE was established in 1975.  MOHE is responsible for 
supervising, planning, and coordinating the country’s requirements regarding higher 
education, with the aim to prepare a national cadre specialized in all necessary fields 
(administrative, liberal, and scientific fields) to help achieve national development 
(Ministry of Higher Education—Saudi Arabia, 2011).   
The stage of comprehensiveness (1981–now).  This stage has been 
concerned with providing higher education to everyone everywhere in the country.  The 
geographical distribution of higher education during this period included all methods of 
providing higher education institutions, such as full-time education, part-time education, 
distance learning, e-learning, and parallel education (Ministry of Higher Education—
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Saudi Arabia, 2011).  The government feels a clear obligation to make institutions of 
higher education available to people in various provinces and districts of the country 
(Ministry of Higher Education—Saudi Arabia, 2013a; Pavan, 2013).  
The growth in the number of universities has amplified during the last few years, 
which has been a key feature in the country’s development of higher education over the 
past decade (Ministry of Higher Education—Saudi Arabia, 2010).  An unprecedented 
movement existed in the establishment of new universities and the expansion of current 
ones, as well as in the development of various programs and disciplines (Hakeem, 
2012; Ministry of Higher Education—Saudi Arabia, 2013a).  Universities recently 
became present all over the country, making higher education accessible to the majority 
of the country’s population (Ministry of Higher Education—Saudi Arabia, 2013). 
After establishing multiple universities in other provinces, the Saudi government 
established more universities.  The universities starting with King Khaled University in 
Abha in 1998 to the last of six universities including Universities of Kharj, Dammam, 
Shaqra, Majmaah, King Abdullah University of Science and Technology (KAUST), and 
Saudi Electronic University (Ministry of Higher Education—Saudi Arabia, 2011).  The 
King Abdullah University of Science and Technology (KAUST) established in 2009 as 
an entirely independent university from MOHE and other government agencies.  Also, 
Saudi Electronic University established in 2011 as a virtual governmental university.  
Although there were many no-cost academic programs, there were also some programs 
and specializations where students pay tuition.  During this stage, the government 
supported and encouraged private higher education in launching new universities and 
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colleges, with the compatibility of the job market and in compliance with the country’s 
development plans (Lindsey, 2010; Zaman, 2014).  The government also provided 
academic scholarships to Saudi students around the world and to international students 
in Saudi Arabian Universities.  
Colleges and universities have expanded as population has grown.  The number 
of universities increased to more than 32 independent universities compared to 15 
institutions 10 years ago.  The most populated areas in the country had the greatest 
number of universities; for example, together there are 17 universities in Riyadh and 
Makkah.  The total growth rate for institutions and colleges was recorded as 38%, since 
the number reached 434 (39 of which were private) (Ministry of Higher Education—
Saudi Arabia, 2011).  Makkah province (which includes the city of Jeddah and Taif) and 
Riyadh province hold almost 50% of higher education students as about half of the 
population dwells in these two areas.  In addition, the percentage of students at the 
Bachelor’s level represented more than 70% of the total number of higher education 
students (Ministry of Higher Education—Saudi Arabia, 2011).  An example of the 
expansion in the capital city, Riyadh has the greatest population in the country with 
5.236 million in 2015 (General Authority for Statistics, 2015).  Riyadh experiences 
constant changes in its higher education institutions to comply with the job markets 
demands and needs; therefore, it has more higher education institutions to cover the 
demand.   
Government support for university students.  The MOHE provided monthly 
stipends for all students attending universities.  The stipend was 1000 Saudi Riyals 
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($267) for students in scientific studies, 850 Saudi Riyals ($226) for the students in 
humanitarian studies, and 900 Saudi Riyals ($240) for postgraduate students (King 
Saud University, 2010).  The regulations include: (a) all Saudi national students are 
granted stipends at the undergraduate and postgraduate levels with some exceptions;  
(b) stipends are issued during the regular period of the program assigned for graduation 
based on the study plan approved by the university council;  (c) stipends are not 
granted to students who withdraw from or postpone the semester;  (d) stipends are not 
granted to students who receive academic warnings due his or her grade accumulative 
average being less than 2.00 (out of 5.00);  (e) postgraduate students are granted 
exceptional stipends of 900 Saudi Riyals ($240) for reference books and materials as 
well as an additional 3000 Saudi Riyals ($800) for printing the thesis and 4000 Saudi 
Riyals ($1067) for printing the dissertation once a year;  (f) students who score an 
excellent grade average consecutively in two semesters in an academic year are 
granted an extra allowance; and (g) 10 Saudi Riyals ($2.67) are deducted from the 
allowances for the university student fund for students activities and social programs. 
In addition, there is a Disability Allowance for students who have a moderate or 
severe disability.  Disabled students get an additional monthly allowance besides the 
regular student allowance.  The goal is to help students cover their expenses regarding 
their special needs.  The stipend is divided into two classes: (a) students with severe 
disabilities and (b) students with moderate disabilities.  The first category gets 
allowances equal to the beginning degree of level five of the public employee payroll of 
Saudi Arabia, which equals 5240 Saudi Riyals ($1397) monthly allowance (King Saud 
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University, 2010).  The second category gets 1500 Saudi Riyals ($400) monthly 
allowance.  These types of disabilities are classified by the Ministry of Labor and Social 
Affairs.  Disabled students apply for a disability allowance at the Special Needs Offices 
as a part of the university’s Deanship of Student Affairs.   
King Saud University 
King Saud University (KSU) is one of the leading universities in Saudi Arabia and 
is highly respected throughout the world (King Saud University, 2010; Smith & 
Abouammoh, 2013).  KSU has supplied Saudi Arabia and the international markets with 
years of valuable services.  The University campus is located in Riyadh at the Dariyah 
district and is spread over 2,224 acres.  It is the oldest university in Saudi Arabia and 
has educated many domestic businesspersons, officials, and academics.  It has served 
as a model for skilled professionals and academics who want to encounter the country’s 
development including the growing needs in the areas of medicine, engineering, 
agriculture, science, and humanities.  The university is located on a large campus and is 
equipped with modern instructional technology.   
The university offers a wide-range of undergraduate and postgraduate degrees in 
natural sciences, social sciences, humanities, and professional studies with large 
affiliated individuals.  There were 61,151 students, 7,518 faculty members, and 15,999 
staff at KSU during 2013-2014 (King Saud University, 2014b).  The language of 
instruction in most programs is mainly Arabic.  However, English is the primary 
language for medicine, dental, engineering, and languages studies (King Saud 
University, 2010).  Studying is completely free for Saudi nationals unless they attend 
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specific programs with student-paid tuition and international students who are granted a 
scholarship (King Saud University, 2010).  For example, the university provided 
scholarships for 48% of international students from Arab countries and 52% of 
international students from non-Arab countries during 2013-2014 (King Saud University, 
2014b).   
Since KSU has a wide range of colleges with various diplomas, it is one of the 
largest universities in Saudi Arabia.  During 2009-2014, there were 60,452 students in 
2009-2010, 60,963 students in 2010-2011, 63,098 students in 2011-2012, 62,063 
students in 2012-2013, and 61,151 students in 2013-2014 (King Saud University, 
2014b).  According to King Saud University (2014b), there were 61,151 students in the 
academic year of 2013-2014 including 34,913 male students, which represented 
57.09% of the students, and 26,238 female students, which represented 42.91% of the 
students.  Saudi students included 32,211 male Saudi students, which represented 
92.26% of the male students, and 24,667 female Saudi students, which represented 
94% of the female students.  International students included 2,702 male students, which 
represented 7.74% of the male students, and 1,571 female students, which represented 
5.99% of the female students.   
History.  King Saud University was established in 1957 to enhance the nation’s 
growth and well-being (Ministry of Higher Education—Saudi Arabia, 2013b, Smith & 
Abouammoh, 2013).  King Saud University (KSU) is a public university in Riyadh, Saudi 
Arabia that was founded by King Saud bin Abdulaziz as the first university in the country 
not dedicated to religious subjects.  It is the oldest university in Saudi Arabia and is 
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situated on a large, modern campus (King Saud University, 2010; Smith & Abouammoh, 
2013).  Higher education for women at the university began in 1961.  Female students 
have their disciplinary panel and their campus.  There is a female-dedicated center 
supervising the progress of female students. 
Facilities.  KSU has 18 libraries including the main library, Prince Salman’s 
Central Library, which has seven floors with more than 471 thousand books and more 
than 4,000 reading seats (King Saud University, 2015).  Also, the University has two 
hospitals, King Abdulaziz University Hospital and King Khalid University Hospital.  In 
addition, there are many research centers available at each of the 24 university colleges 
with a total of more than 1,800 scientific labs.  Some labs and centers are used for 
teaching purposes, while the rest are dedicated to scientific research (King Saud 
University, 2015).   
Ranking.  The university has different rankings on different ranking systems.  
According to King Saud University (2015), the university ranked 197 among the top 400 
universities in the US News and World Report.  Also, it ranked 197 among 400 top 
international universities in the Quacquarelli Symonds (QS) World University Ranking.  
In 2012, King Saud University was in first place locally and the 22nd in the entire Middle 
East area on the SCImago Journal Ranking.  Shanghai Academic Ranking ranked King 
Saud University in the 200-300 among top universities worldwide.  And finally, 
Webometrics Matrix ranked King Saud University as 236 on their world universities 
ranking.  All rankings were announced by KSU during 2015.  
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Special Needs 
Regardless of education, socioeconomics, race, ethnicity, or gender, any 
individual can be disabled for various causes throughout the person’s lifespan 
(Kasworm, Rose, & Ross-Gordon, 2010; United Nations, 2006b).  Special education 
has used terminology to describe the many services for individuals who need 
assistance for a physical or mental disorder that limits a person academically, socially, 
or physically (Kasworm, Rose, & Ross-Gordon, 2010; King Saud University, 2013).   
There have been some issues in the field of the special needs in Saudi Arabia.   
According to Alsunbul (2016), there has been a lack of qualified personnel to deliver 
instruction in the field of special education, lack of social awareness regarding 
individuals with special needs, lack of research on adult special needs in Saudi Arabia, 
and lack of media attention toward special education.    
Special needs individuals are estimated to be about 3.3% of the Saudi citizens, 
which include about 660,000 individuals (General Authority for Statistics, 2016).  The 
percentage of males with special needs is higher than females with special needs at 
3.8% and 2.8% of the citizens respectively.  That means that males represent 58.50% 
and females 41.50% of the special needs population.  The two topmost conditions of 
special needs individuals in Saudi Arabia are physical and visual.  Physical special 
needs individuals have the highest percentage 38.2%(males 37.40%, and females 
39.20%) while visual special needs individuals included 34.50% (males 35.90%, and 
females 34.50%) (General Authority for Statistics, 2016).  By gender, the percentages of 
special need conditions for males are 37.40% physical needs and 35.90% visual needs, 
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while females are 39.20% physical needs and 34.50% visual needs individuals (General 
Authority for Statistics, 2016).   
Terminology.  There are many definitions and categories of special needs 
conditions.  The United Nations (UN) (2006b) defines persons with special needs as 
“those who have long-term physical, mental, intellectual or sensory impairments which 
in interaction with various barriers may hinder their full and effective participation in 
society on an equal basis with others” (p. 4).  The American Psychological Association 
(APA) defines special needs as “the requirements of individuals with physical, mental, 
or emotional disabilities” (VandenBos, 2015, p. 1012), and may require exceptional 
education, training, or rehabilitation.  The disability law of Saudi Arabia (Bureau of 
Experts at the Council of Ministers, 2000) defines persons with special needs as “any 
individuals [who] have partial or full impairment with physical, sensory, mental, 
communicational, educational, or physiological abilities that limit the abilities of fulfilling 
normal required central life skills” (Bureau of Experts at the Council of Ministers, 2000, 
p. 4).   
Due to the diversity of categorizing and defining special needs, the KSU terms 
are utilized in this study.  The KSU description of a special needs student is a student 
who has mental, sensory, physical, health, communication, or behavioral disorders that 
effect the students’ academic skills in regular learning settings, which create the need to 
provide special services (King Saud University, 2013).  Only three terms are addressed 
most often at KSU: hearing loss, vision loss, and physical disability.  The term hearing 
loss is a description of all individuals who need additional services regarding partial or 
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full loss of hearing abilities.  Students with hearing loss have difficulties in understanding 
spoken language without assistance such as hearing aids or sign language depending 
on the individual condition.  The term vision loss is a description for all individuals who 
need additional services regarding partial or full loss of visual abilities.  Students with 
vision loss have difficulties in receiving visual materials such as text, pictures, and 
figures without assistance such as special glasses, large print materials, and/or Braille 
characters depending on the individual condition.  The term physical disability is a 
descriptive term for a wide range of conditions that effect life functions such as mobility, 
standing, breathing, and self-caring skills that may be a result of birth defects, disease, 
or accidents where individuals may need part-time or full-time assistance for their 
condition.  Students with physical disabilities may have the inability to use legs and 
arms through paralysis or actual loss of a limb.  In addition, severe health issues such 
as cancer, asthma, and epilepsy or other physical issues that affect an individual’s 
ability to move or complete daily living skills may exist.     
Post-secondary special education.  The United Nations (UN) and UNESCO 
have drawn international attention to adult special education.  After 1971, the UN 
started to raise attention toward persons with special needs through various 
international documents (United Nations, 2006a. 2006b).  In 1982, the UN formed the 
World Program of Action that requested countries to grant persons with special needs 
entrance to education at the university level (United Nations, 2006a, 2006b).  In 1993, 
the UN instituted the Equalization of Opportunities policy for persons with special needs 
  
31 
that requested countries to recognize and provide equal opportunities for persons with 
special needs to be integrated into all school levels (United Nations, 2006a, 2006b).   
In 1994, the Salamanca Statement and Framework for Action on Special Needs 
Education (UNESCO, 1994) stated that “appropriate preparation of all educational 
personnel stands out as a key factor in promoting progress towards inclusive schools. 
Furthermore, the importance of recruiting teachers with disabilities who can serve as 
role models for children with disabilities is increasingly recognized” (UNESCO, 1994, p. 
27).  This call for proper attention was a key in promoting inclusive education for 
persons with special needs and recruiting instructors with special needs to serve as role 
models in addition to their teaching responsibilities.  In 2006, the Convention on the 
Rights of Persons with Disabilities (CRPD) administrated by the UN General Assembly 
was an international disability treaty of countries in recognizing the rights of persons 
with special needs (United Nations, 2006b).  The purpose of CRPD is “to promote, 
protect and ensure the full and equal enjoyment of all human rights and fundamental 
freedoms by all persons with disabilities, and to promote respect for their inherent 
dignity” (United Nations, 2006b, p. 4).  The CRPD encouraged countries to ensure that 
persons with special needs have equal opportunities access general post-secondary 
education, professional training, adult education, and lifelong learning settings on equal 
opportunities with others without discrimination (United Nations, 2006a, 2006b).  The 
UN began the agreement of CRPD on March 30, 2007 to obtain all countries’ signatures 
on the CRPD.  The CRPD rules entered into force on May 3, 2008 globally.  Saudi 
Arabia signed the CRPD on Jun 24, 2008.   
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History of special education in Saudi Arabia.  Even though Saudi Arabia 
signed the CRPD in 2008, special education started earlier than that date.  People with 
special needs in Saudi Arabia started to get services prior in 1952 with individual efforts 
in teaching the blind (Al-Ajmi, 2006; Almousa, 1999; Alsunbul, 2016; Salloom, 1995).  
Special education services began in 1958 when blind students started to get their 
education in schools known as Scientific Institutes.  The first special education 
programs were formally provided in Saudi Arabia in 1958 and included services for 
blindness in which a blind man introduced a system to support blind adults in learning to 
use an Arabic version of Braille.  Teaching individuals with visual special needs was 
funded by a private institute and offered during the evenings.  After two years, the 
government established Alnoor Institute for the Blind.  The Alnoor Institute was the first 
educational institute that started the foundations of public special education in Saudi 
Arabia (Al-Ajmi, 2006; Al-Kheraigi, 1989; Alsunbul, 2016; Salloom, 1995).   
In 1962, the Ministry of Education established the Department of Special 
Education to establish formal education for students with special needs including 
blindness, deafness, and mental retardation (Afeafe, 2000; Almousa, 1999).  In 1964, 
the government opened two Alamal Institutes, which were the first institutes to educate 
students with hearing loss by using sign language, one for boys and another for girls in 
Riyadh (Ministry of Education—Saudi Arabia, n.d.).  In addition, the government opened 
three institutions for the blind in other cities including in Alhofuf, Unaizah, and Makkah 
(Ministry of Education—Saudi Arabia, n.d.).  In 1968, the government opened additional 
institutes for the blind in Madinah, Buraydah, and Qatif.  In 1971, the Ministry of 
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Education opened the Intellectual Education Institute, which was the first special 
institute for students with intellectual special needs (Ministry of Education—Saudi 
Arabia, n.d.).  This institute provided various services in education, life-skill training, and 
housing for students with moderate and severe intellectual special needs (Al-Ajmi, 
2006; Almousa, 1999; Alsunbul, 2016).  In 1987, there were 27 special education 
institutes for students with visual, hearing, and intellectual special needs across Saudi 
Arabia.  These schools included 10 visual special needs institutes, 10 hearing special 
needs institutes, and 7 intellectual special needs institutes.  In 1994, there were 66 
special education institutes with 1,455 classrooms with 1,712 teachers for 6,801 
students with special needs (Alsunbul, 2016).  The numbers have risen through the 
years with the support of the Saudi government and the society.  In 2011, there were 
1,581 special education institutes with 5,175 classrooms with 7,757 teachers for 26,743 
students with special needs.   
Learning Styles 
The concept of learning styles in adult education offers possibilities to improve 
learning for special needs students.  Learning styles can be used as a source of 
empowerment by considering individual learning preferences and as a tool for 
individuals to understand their learning strengths and highlight their learning needs 
(James & Maher, 2004).  Learning style can be defined as “the complex manner in 
which, and conditions under which, learners most efficiently and most effectively 
perceive, process, store, and recall what they are attempting to learn” (James & Blank, 
1993, pp. 47-48).  The term learning style refers to individual learning characteristics 
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including cognitive, affective, and psychological behaviors that have an effect on 
preferred instructional methods and interactions with the learning environment 
(VandenBos, 2015).  According to Felder (1996), some of the learning styles models 
known to have strong learning style implications are the Myers-Briggs Type Indicator 
(MBTI) (1964), Kolb’s (1985) Learning Style Inventory, and Felder and Silverman’s 
(1996) Index of Learning Styles (ILS).   
According to Felder and Brent (2005), learners have different levels of motivation 
and different approaches to teaching and learning.  They gather different responses to 
specific classroom environments and instructional practices to analyze the differences.  
Felder and Brent (2005) found that the more instructors recognize the differences, the 
better chance they had of meeting the diverse learning needs of all of their learners.  
They identified three categories of diversity that have been shown to have important 
implications for teaching and learning.  The categories included “the differences in 
students’ learning styles (characteristic ways of taking in and processing information), 
approaches to learning (surface, deep, and strategic), and intellectual development 
levels (attitudes about the nature of knowledge and how it should be acquired and 
evaluated)” (Felder & Brent, 2005, p. 57).   
According to Coffield, Moseley, Hall, and Ecclestone (2004), there are five 
classifications for learning styles groups as follows:  (a) learning styles and individual 
preferences based on visual, auditory, kinesthetic, and tactile preferences; (b) learning 
styles reflecting deep or profound levels of the cognitive structure; (c) learning styles of 
one component of a personality type; (d) learning styles focusing on learning 
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preferences; and (e) learning styles as learning approaches, strategies, orientations and 
conceptions of learning.  According to Coffield et al. (2004), the Index of Learning Styles 
(ILS) falls under the fourth category that treat learning styles as flexible learning 
preferences.  The ILS provides the preferred way for efficient learning transfer and is 
not intended to label individuals with their learning preferences as the only source for 
learning (Felder, 2002).  In addition, James and Maher (2004) have four categories of 
learning styles: (a) physiological; (b) cognitive; (c) affective (personality); and (d) mixed 
domains.  The physiological category inspects sensory perceptual modes of receiving 
information.  The cognitive category examines individual information-processing in 
receiving, thinking, problem-solving, and memorizing.  The affective category covers 
aspects of individual typical learning modes of generating, guiding, and sustaining 
behavior.  The mixed domain category includes a combination of physiological, 
cognitive, and affective categories.  The ILS is listed under the affective category.  
One other potential category to examining learning styles is the environmental 
aspect of learning, such as the amount of light in the learning environment, the time of 
day an individual prefer to learn, or the amount of background noise (Coffield et al., 
2004).  Several of the mixed domain instruments include questions related to 
environmental concerns (e.g., the Herrmann Brain Dominance Inventory and the 
Building Excellence Inventory) (W. James, personal communication, February 22, 
2015).    
Learning style and special needs.  Few studies have conducted research on 
learning styles for adult special needs students.  A Romanian research study aimed to 
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investigate the characteristics of learning styles for visually impaired individuals.  
According to Padure (2011), there is a lack of particular instruments targeted for 
individuals with visual loss conditions, which has led researchers to use various existing 
learning styles instruments, including the Felder-Silverman’s Index of Learning Styles 
and other learning styles instruments.  Padure (2011) believes the Felder-Silverman’s 
Index of Learning Styles offers a chance to gather information regarding the way in 
which people with visual impairments select, facilitate, and process information.  The 
study had a sample of 282 individuals, a group of 141 participants with visual 
impairments and another group of 141 participants without disabilities.  The age of the 
participants ranged between 17 and 32 years.  The participants were from special 
schools and public or private universities in Romania.  Reliability for the Index of 
Learning Styles was calculated for the sample, both groups with and without visual loss 
conditions, and the group of individuals with visual loss conditions.  The Cronbach alpha 
values for the sample were .624 and Guttman Split-Half of .585 while participants with 
vision loss had Cronbach alpha values of .665 and Guttman Split-Half .609, which 
represent acceptable internal consistency.  The analysis of the two group means 
indicated a higher mean on two dimensions of the ILS: sensing/intuitive and 
visual/verbal dimensions.  The group of individuals with visual disabilities showed 
preferences for intuitive and verbal.  There were no differences between the groups on 
active/reflective and sequential/global dimensions.   
Another study examined the six learning style dimensions of the Grasha-
Riechmann Student Learning Style Scales (GRSLSS) with 100 deaf college students.  
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According to Lang, Stinson, Kavanagh, Liu, and Basile (1999), the scales of the GRLSS 
were competitive, collaborative, dependent, independent, participative, and avoidant.  
The student mean scores were higher for the dependent, participative, collaborative, 
and independent dimensions of GRSLSS.  The participative learning style correlated 
significantly with course achievement and course interest. 
Index of Learning Styles 
The Index of Learning Styles is instrument was established by Felder and 
Silverman (1988).  The instrument is a tool used to assess preferences on four 
dimensions (active/reflective, sensing/intuitive, visual/verbal, and sequential/global) of a 
learning style model.  Felder and Silverman (1988) formulated the model in 1988.  A 
second version of the instrument was developed by Felder and Soloman in 1996 
(Felder, n.d.b; Felder, 2002; Felder & Soloman, n.d.; Felder & Spurlin, 2005; Litzinger, 
Lee, Wise, and Felder, 2007).   
Dimensions of the ILS instrument.  The dimensions of the ILS instrument fall 
under the following four areas (Abu-Hashem, 2012; Felder, n.d.b; Felder, 2002; Felder 
and Silverman 1988; Felder & Soloman, n.d.; Felder & Spurlin, 2005): 
Active/reflective dimension.  This dimension relates to the preferences for 
processing information.  It has two sides: active and reflective.  
Active.  Active learners prefer to process information by trying things out or 
experiencing the information and to work in groups.   
Reflective.  Reflective learners prefer to process information by understanding or 
thinking through the information before acting and to work alone.   
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Sensing/intuitive dimension.  This dimension relates to preferences for 
perceiving information.  It has two sides: sensing and intuitive.   
Sensing.  Sensing learners prefer information that is concrete and practical with 
facts and procedures.   
Intuitive.  Intuitive learners prefer information that is abstract, innovative, and 
oriented towards theory.   
Visual/verbal dimension.  This dimension relates to preferences for receiving 
information.  It has two sides: visual and verbal.   
Visual.  Visual learners prefer visual material in the form of pictures, diagrams, 
charts, and graphs.   
Verbal.  Verbal learners prefer written or spoken explanations. 
Sequential/global dimension.  This dimension relates to preferences for 
organizing information.  It has two sides: sequential and global.   
Sequential.  Sequential learners prefer to organize information in a linear order or 
in small phases.   
Global.  Global learners prefer to organize information holistically in a large 
picture.   
Litzinger et al. (2007) using the ILS conducted a study analyzing gender 
differences with 572 participants.  The participants mean scores for males and females 
were active/reflective (-.10, .25), sensing/intuitive (1.54, 3.75), visual/verbal (4.66, 2.84), 
and sequential/global (.88, 3.00).  They found that there was no statistically significant 
difference on the active/reflective dimension between males and females.  However, 
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they found statistically significant differences on other dimensions that female 
participants were more sequential, more sensing, and less visual than male participants.   
Translated version of ILS.  According to Abu-Hashem (2012), this instrument 
has high reliability and validity in the Saudi environment.  He conducted a study on King 
Saud University students.  The sample included 1,160 students from different colleges 
in the university.  The research used the Arabic version of Index of Learning Styles as 
instrumentation for his study.  The analysis used different statistical measurements 
including correlation, Cronbach's alpha, t tests, exploratory factor analysis, and multiple 
regression.  The researcher concluded that the instrument achieved construct validity 
for the Saudi Arabian environment.  Abu-Hashem’s (2012) results included alpha levels 
of active/reflective, sensing/intuitive, visual/verbal, and sequential/global dimensions for 
.979, .956, .988, and .979 respectfully with high independence on all preferences on the 
four dimensions (active/reflective, sensing/intuitive, visual/verbal, and sequential/global).   
Summary 
This chapter addressed related topics of the research.  Saudi Arabia as a country 
was discussed.  A historical review and background of Saudi higher education including 
the stages of establishing higher education and the government support for university 
students were presented.  A review of King Saud University (KSU) included its history, 
facilities, and rankings.  Special needs were also discussed including terminology, post-
secondary special education, and history of special education in Saudi Arabia.  One 
section discussed learning styles that different learners prefer.  A discussion of the 
Index of Learning Styles, including the dimensions of the instrument active/reflective, 
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sensing/intuitive, visual/verbal, and sequential/global was followed by a discussion of 
the English and Arabic versions of the instrument.   
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Chapter 3 
Methods 
The purpose of this study was to identify learning style patterns among special 
needs adult students at King Saud University.  This chapter includes the procedures 
used to identify and to validate learning style patterns.  The parts of the chapter include 
the design of the study, variables, population and sample, instrumentation, data 
collection, and the data analysis procedures.   
Design of Study  
This study attempted to determine the learning style patterns among special 
needs adult students at King Saud University in Riyadh, Saudi Arabia.  The research 
design used survey research to collect data from the chosen sample of participants 
through an online questionnaire.  It included both demographic information and the 
survey instrument.  This study also conducted cognitive interviews with a convenience 
sample of eligible participants to further validate the content and terminology used in the 
survey and the procedures for data collection.  The purpose of the cognitive interviews 
was to ensure the content and procedures were suitable for research with the 
participants in this study (Ryan, Gannon-Slater, & Culbertson, 2012).   
Research questions.  The research questions of this study were: 
1. What are the learning style patterns among special needs students at King Saud 
University? 
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2. Are there differences in the learning style patterns among special needs students 
at King Saud University by gender?  
3. Are there differences in the learning style patterns among special needs students 
at King Saud University by age? 
4. Are there differences in the learning style patterns among special needs students 
at King Saud University by special need condition (visual, hearing, physical, or 
other)?  
5. Are there differences in the learning style patterns among special needs students 
at King Saud University by their years attending the university?   
Variables  
The variables of this study were divided into independent and dependent 
variables as follows: 
Independent variables.  The independent variables in this study were gender 
(nominal), age (ordinal), type of special needs (nominal), and years attending the 
university (ordinal).  
Dependent variables.  The dependent variables were the four dimensions of the 
Index of Learning Styles survey: active/reflective, sensing/intuitive, visual/verbal, and 
sequential/global. 
Population and Sample  
The target population included special needs adult students at King Saud 
University (KSU) who were registered and taking classes during the academic year 
2016-2017.  The overall number of students at KSU was 61,321 in 2014.  The number 
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of students with special needs was 530 in the fall semester of 2016.  There were 310 
males, who were 58.49% of the special needs students, and 220 females, who were 
41.51% of the special needs students.  The number of students with hearing special 
needs was 281 students including 160 males (51.60%) and 121 females (55%).  The 
number of students with visual special needs was 198 students including 137 males 
(44.19%) and 61 females (27.73%).  The number of students with physical special 
needs was 51 students including 13 males (4.19%) and 38 females (17.27%).    
Based on the population, the suggested minimum sample size was 159 special 
needs students while holding the power constant at .80 and alpha .05 (Cohen, 1992). 
Convenience sampling was used in this study.  The participants were selected from all 
students at King Saud University who had special needs including both males and 
females.  The researcher created an electronic survey to be accessed by all possible 
participants using Qualtrics platform.   
Demographic Questions 
The demographic questions associated with this study were related to the 
research questions of the study.  The demographic information questions are presented 
in Appendix A.  Question one was used to gather information about the participants’ 
gender.  Question two was used to gather information about the participants’ age with 
an open text box.  Question three was used to gather information about the participants’ 
special needs with four options: hearing needs, visual needs, physical and health needs 
and other (with an open text box to specify other needs).  Question four was used to 
gather information about the participants’ years at the university.  Question five was 
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used to gather information about the participants’ major.  Question six was used to 
gather information about the participants’ college.     
Instrumentation  
The Index of Learning Styles (ILS) survey by Felder and Soloman (1996) was 
used to identify learning style preferences of the participants (Felder & Soloman n.d.; 
Litzinger et al., 2007).  This instrument aims to help instructors achieve balanced 
learning environments and to help learners recognize their learning strengths and areas 
for enhancement (Felder & Spurlin, 2005).  There are four dimensions of the ILS survey: 
active/reflective, sensing/intuitive, visual/verbal, and sequential/global.  The dimensions 
measure different learning tasks.  The active/reflective dimension represents 
information processing.  Sensing/intuitive dimension represents information perception, 
visual/verbal dimension represents information input, and sequential/global dimension 
represent information understanding.  The instrument has 44 multiple-choice questions 
where students have to choose either a or b as the instrument shows in Appendix B.  
One example of a question is presented below: 
1). I understand something better after I: 
(a) try it out 
(b) think it through. 
Every question provided the option of two answers.  These answers represent aspects 
of the paired dimensions.  Each a or b choice gives a point for preference on a 
dimension.  For example, a represented one point on visual preference, while b 
represented one point on verbal preference on the visual-verbal dimension.  To 
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calculate the score, the positive and negative points can score a and b answers placed 
on a 22-point scale for each of the four dimensions.  Each dimension provides an odd 
number ranging between +11 to -11 (Felder & Spurlin, 2005).  As in the example above, 
the a answers represent with positive points and b answers represent with negative 
points, which means (+3) minus (-8) equals (-5) which represented 5 verbal points.  The 
questions for each dimension are listed in Table 1.  The points on the scale indicate an 
individual’s preference and the strength of preference.  The strength of a preference is 
classified into three categories as Table 2 shows (Felder & Spurlin, 2005): mild 
preference (+/- 1 to 3) (also called balanced preference), moderate preference (+/- 5 to 
7), and strong preference (+/- 9 to 11).  Balanced preference indicates learners who can 
learn by either preference on a dimension (Felder & Spurlin, 2005) 
In the field of learning style differences, Felder and Spurlin (2005) emphasized 
only learners with moderate or strong preferences.  They explained that learners with 
mild preferences would be expected to have balanced preferences, shift between 
preferences on a dimension, while learners with moderate and strong preferences might 
have difficulties learning through opposite preferences.  Therefore, this study used the 
following interpretations as shown in Table 3.  The researcher obtained permission to 
utilize the Index of Learning Styles for this study.  See Appendix C for a copy of the 
permission letter. 
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Table 1 
ILS Questions and Dimensions  
Dimension Number of Questions  
Active/Reflective  11 
Sensing/Intuitive 11 
Visual/Verbal  11 
Sequential/Global 11 
Total 44 
 
 
 
Table 2 
Strength of Learning Style Preference 
Score Explanation 
+9 / +11 Strong preference toward active/sensing/visual/ or sequential. 
+5 / +7 Moderate preference toward active/sensing/visual/ or sequential. 
+1 / +3 Mild preference toward active/sensing/visual/ or sequential. 
 -1 / -3 Mild preference toward reflective/intuitive/verbal/ or global 
 -5 / -7 Moderate preference toward reflective/intuitive/verbal/ or global 
 -9 / -11 Strong preference toward reflective/intuitive/verbal/ or global 
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Table 3 
Index of Learning Styles Dimensions Interpretation 
Score Interpretation 
+5 to +11 Preference toward active, sensing, visual, or sequential 
 -3 to +3 Balanced preferences (shifting between preferences on a dimension) 
 -5 to -11 Preference toward reflective, intuitive, verbal, or global 
 
 
 
Development of the instrument.  This instrument was created by Felder and 
Silverman at North Carolina State University in 1987.  Felder had experience in 
engineering education and Silverman had experience in educational psychology 
(Felder, 2002).  The first model, published in 1988, had five dimensions: 
sensory/intuitive, visual/auditory, inductive/deductive, active/reflective, and 
sequential/global (Felder & Silverman, 1988).  Then, it was revised and refined by 
Felder and his wife in 1996 (Felder, n.d.a; Felder & Soloman, n.d.).  They made two 
major modifications to the instrument.  They removed the inductive/deductive dimension 
and changed the visual/auditory dimension to visual/verbal dimension (Felder, 2002; 
Felder & Soloman, n.d.).  The current dimensions of ILS are active/reflective, 
sensing/intuitive, visual/verbal, and sequential/global (Felder, n.d.b; Felder & Soloman, 
n.d.).   
Reliability and validity.  Reliability is the degree to which an instrument 
produces stable and consistent results.  Reliability is defined as “the trustworthiness or 
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consistency of a measure; that is, the degree to which a test or other measurement 
instrument was free of random error, yielding the same results across multiple 
applications to the same sample” (VandenBos, 2015, p. 902).  One of the most common 
measures of reliability is Cronbach’s alpha.  Cronbach’s alpha is “a measure of the 
average strength of association between all possible pairs of items contained within a 
set of items” (VandenBos, 2015, p. 267).  Reliability ranges from -1 to +1, where 0 
indicates no internal consistency and 1 indicates perfect internal consistency in positive 
and opposite in negative.  According to Cronbach (1951), the commonly accepted 
reliability for studies should be large coefficients of equivalence .7 or above.  Hinton, 
Brownlow, McMurray, and Cozens (2004) see that values Cronbach’s alpha of .5 to .7 
are acceptable reliability for studies.  Felder and Spurlin (2005) consider .5 as a criterion 
of acceptability for the ILS.  Table 4 presents a summary of some studies that discussed 
the reliability of the ILS.   
Validity refers to how well an instrument measures what it claims to measure.  
Validity is defined as “the degree to which empirical evidence and theoretical rationales 
support the adequacy and appropriateness of conclusions drawn from some form of 
assessment” (VandenBos, 2015, p. 1129).  Validity has numerous methods depending 
on the research questions and/or the research purpose.  The studies below examined 
the reliability and validity of the ILS (Felder & Spurlin, 2005; Litzinger et al., 2007; Van 
Zwanenberg, Wikinson, & Anderson, 2000; Zywno, 2003).   
Van Zwanenberg et al. (2000) examined the ILS with a sample of 284 
undergraduate and graduate students of business and engineering at two universities in 
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the United Kingdom.  The study adopted a minimum alpha of .80.  Van Zwanenberg et 
al. (2000) concluded the ILS had low reliability of alpha ranging from .41 to .65 for each 
dimension.  Therefore, the ILS reliability was not supported in this study.  However, by 
considering an alpha of .5, the ILS reliability can be accepted except for the 
sequence/global dimension which had reliability of .41.  The researchers examined the 
validity of the instrument and found it was acceptable.  Van Zwanenberg et al. (2000) 
explained that ILS was “a more robust instrument with higher internal reliability.  
However, it did not attain the sort of levels generally accepted as a minimum for 
psychometric instruments and did not show much promise as a predictive instrument in 
this context” (p. 379).   
 
Table 4 
Summary of ILS Reliability Values from Previous Studies 
Study     N Reliability Alpha 
Van Zwanenberg et al. (2000)   284 .41 to .65   .8 
Zywno (2003)   557 .53 to .69   .5 
Felder & Spurlin (2005) 1667 .70 to .90*  
.50 to .80 ** 
  .5 
Litzinger et al. (2007)   572 .56 to .77   .5 
Abu-Hashem (2012) 1160 .96 to .99a   .5 
Note.   *After an interval of four weeks.   **After an interval of seven to eight months.   
a Valid for Saudi environment; all others for English version. 
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Zywno (2003) also examined the ILS for reliability and validity.  Her study 
included a sample of 557 undergraduate students in Canada.  This study adopted a 
minimum of alpha of .50.  The ILS scored alphas of .53 to .69 for each dimension.  
Therefore, the reliability was supported in this study.  Zywno (2003) also assessed 
construct validity of the ILS to identify 14 factors that satisfied the Kaiser criterion and 
accounted for 54.1% of the total variance.  She claimed that three of the scales clearly 
loaded on their own unique factor; but the fourth dimension, sequential/global, loaded 
on several factors.  To further investigate this, she explained “a non-orthogonal Oblique 
rotation was used” (p. 10) to identify a specific pattern where the sequential/global 
dimension loaded primarily on the fifth of five factors.   
Felder and Spurlin (2005) in their article “Applications, reliability, and validity of 
the Index of Learning Styles” reviewed studies that surveyed the ILS for English 
speaking populations.  Their study adopted a minimum alpha of .5.  The study 
conducted test-retest reliability for each dimension where alphas ranged from .7 to .9 
after an interval of four weeks, and of .5 to .8 after an interval of seven to eight months.  
The validity was conducted through reviewing interscale correlations of four studies.  
Felder and Spurlin (2005) believe that “a high level of internal consistency among the 
items and a correspondingly high Cronbach alpha would therefore be expected to be a 
valid instrument” (p. 107).  The total number of participants in the four studies was 
1,667.  Alphas of all of the studies were significant at .50 on all dimensions except .41 
for sequential-global dimension in one of the studies.   
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Litzinger, Lee, Wise, and Felder (2005, 2007) studied the ILS with students from 
three colleges at Penn State University.  Their study included a sample of 572 students 
from engineering, liberal arts, and education.  This study adopted a minimum alpha of 
.50.  The ILS scored alpha levels of .56 to .77 for each dimension.  Therefore, the 
reliability was supported in this study.  For validity, Litzinger et al. (2005, 2007) believed 
that factor analysis and reliability provided evidence of construct validity when all items 
load on a unique single factor and there were high alpha values.  Litzinger et al. (2005) 
conducted a series of exploratory factor analyses to identify the number of factors in the 
ILS.  The researchers tried four to eight factors and found that the sequential/global 
dimension items consistently loaded on one factor.  The other three dimensions 
contained two to three factors.  The visual/verbal dimension loaded on two factors, as 
did the sequential/global dimension.  In comparison, the active/reflective dimension 
included three of the factors.  The researchers concluded  
The factor analysis reveals that some items are not well loaded onto any factors 
in their scale [items 30, 39, 40, and 42 were the only ones they identified]. . . .  
The factor analysis, combined with the estimates of reliability, provides evidence 
of construct validity for the ILS.  (Litzinger et al., 2005, pp. 6, 8)  
 
Translated version.  Since the students speak Arabic, all related documents 
were translated into the Arabic language.  The ILS survey was not literally translated, 
but conceptually translated to convey the appropriate meaning in Arabic.  For example, 
question 24 option b “in fits and starts. I’ll be totally confused and then suddenly it all 
clicks” (see Appendix A) was translated to “irregularly with much stopping and starting 
then the information becomes clear” (this was the Arabic translation of the English 
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version of option b).  It was translated by Abu-Hashem (2012), a professor who 
specialized in psychometrics and statistics at King Saud University (KSU).  He 
translated the survey from English to Arabic and had it reviewed by a professor who 
majored in English.  Then, he presented the translated version to a panel of five 
professors in the College of Education who were majoring in psychometrics and 
measurement and finalized the instrument based on their input.  Next, he conducted a 
pilot study on a random sample of KSU students.  He conducted psychometric tests of 
internal consistency, validity (exploratory factor analysis), and reliability.  After, he 
conducted his study on 1160 students from 13 colleges humanities and scientific at 
KSU including colleges of education, arts, languages, agriculture, engineering, and 
other colleges with a mean of age (22.30) years.  Cronbach Alpha, Spearman-Brown, 
and Guttman’s split-half reliability coefficients were analyzed.  The study adopted a 
minimum alpha of .50.  The dimensions had alphas between .956 to .988, Spearman-
Brown alphas between .964 to.989, and Guttman’s split-half between .957 to .979.  For 
his exploratory factor analysis, he found that the items were loaded strongest on five 
factors.  These results were similar to Zywno’s (2003) five factors on English version.  
Based on this and item analysis, he concluded that the ILS Arabic version was valid for 
the Saudi environment.  One of his research recommendations was to measure the 
effect of gender, specialization, and age on learning styles in light of Felder and 
Silverman's (1988) model among university students, which partially complies with the 
purpose of this study with special needs students rather than specialization.   
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A convenience sample of three special needs students participated in cognitive 
interviews based on the Arabic version.  The students included an individual who was 
deaf, an individual who was blind, and a wheelchair user.  The interview settings were 
on the KSU campus.  The participants were seated in a quiet open area.  Participants 
were given questions and answer choices of the Arabic version of the demographic 
questions and the ILS questioners (Arabic versions of Appendix A and B).  For the blind 
participant, a friend read the questions and answers for the blind participant and the 
participant provided responses and comments on the questions.  For the wheelchair 
user, the participant was given the questions in printed form.  For the deaf participant, a 
sign language interpreter was involved in translating the participant’s comments.  There 
were no adjustments identified from the dialogue during the cognitive interviews.  
According to Ryan et al. (2012), cognitive interviews provide valid interpretations to the 
knowledge that underlie the item and whether the meanings and interpretations of these 
items or scale responses remain the same across population and contexts.   
Data Collection  
The study was conducted at King Saud University (KSU) where the researcher 
obtained permission to conduct the study and collect data.  The permission letter is 
shown in Appendix D in Arabic, and the translation in English appears in Appendix E.  
The data were collected as follows.  The researcher created a web link to the electronic 
survey.  After obtaining IRB permission, a copy of which appears in Appendix F, the 
researcher sent emails to the Offices of Special Needs at King Saud University and the 
Higher Education Program for Deaf Students.  Data collection was convenience process 
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because the administrators sent the link to all special needs students.  They also sent 
additional emails and text messages reminding and encouraging students to participate 
in the study.  The participants completed the online survey on the Qualtrics platform.  
The survey started with demographic questions of gender, age, type of special needs, 
and their years attending the university.  The participants then chose their responses to 
the ILS questionnaire.  All answer fields were labeled as required to eliminate 
incomplete responses during data collection.  Accessibility was considered during this 
research.  Since the Qualtrics survey was an electronic version, accessibility programs 
such as screen-reading, are compatible with Qualtrics.  Qualtrics provided support for 
descriptive text and multiple choice accessibility to screen-reading programs to function 
on both computers and smartphones (Qualtrics, n.d.).  Therefore, this survey was 
accessible since it had questions as descriptive text and multiple choice.  Individuals 
with blindness or low-vision utilized accessibility programs such as on-screen readers 
for blind and on-screen magnifier for low vision.  Individuals with physical needs used 
their special personal computers or mobile phones similar to browsing any web page 
with no additional software.  Individuals who were hard of hearing did not require any 
special accessibility features.  Additionally, KSU provided help for special needs 
students who needed assistance in reading and completing the survey.  The data were 
collected between March 27, 2017 until April 13, 2017. 
Data Analysis  
Descriptive statistics, t tests for independent samples, and analysis of variance 
(ANOVA), chi-square tests of independence were utilized to answer the research 
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questions.  Each analysis was associated with a medium effect size .25.  The 
suggested minimum sample size was 159 special needs students while holding the 
power constant at .80 and alpha .05 (Cohen, 1992).  Convenience sampling was used 
in this study.  The total number of participants in the study was 168.  The participants 
were selected from all students at King Saud University who had special needs 
including both males and females with different ages, special need conditions, and 
years studying in the university.   
This research utilized descriptive and inferential statistics for data analysis.  The 
IBM’s Statistical Analysis Software Package (SPSS) was used.  The descriptive 
analyses of central tendency, frequencies, and percentages were used to describe the 
data of independent variables of the sample which were gender, age, type of special 
need, and years attending the university.   
To answer the first research question, the ILS scoring system was used to 
generate the learning style patterns of the sample using numbers and percentages, 
means, standard deviations, and confidence intervals based on variables.  To answer 
the second research question, independent means t tests and chi-square tests of 
independence were used to determine if there was a significant difference by learning 
style patterns and gender.  To answer the third research question, the analysis of 
variance (ANOVA) tests and chi-square tests of independence were used to determine 
if there was a significant difference between learning style patterns and age.  To answer 
the fourth research question, ANOVA tests and chi-square tests of independence were 
used to determine if there was a significant difference between learning style patterns 
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and special need condition.  To answer the fifth research question, ANOVA tests and 
chi-square tests of independence were used to determine if there was a significant 
difference between learning style patterns and their years attending the university.  In 
the event significant differences existed between the learning style patterns for the 
independent variables of age, special need, and years studying in the university, 
Tukey’s post hoc test was used to determine where the significant differences existed. 
Coding.  This study included four independent variables (gender, age, type of 
special needs, and years attending the university.  To analyze the data, the researcher 
used the following coding.  The variable of gender was coded as male = 1, and female = 
2.  The variable of age was coded as 18-20 years = 1, 21-23 years = 2, and 24 years or 
more = 3.  The variable of type of special needs was coded as visual = 1, hearing = 2, 
physical = 3, and other = 4.  The variable of years attending the university was coded as 
first year = 1, second year = 2, and third year or more = 3.  
Summary 
This chapter discussed research methods used in this study including the design 
of this study, research questions, variables, population and sample, demographic 
questions, instrumentation, data collection, and data analysis.  The design of this study 
was quantitative using questionnaires.  The target population in this study was special 
needs students at King Saud University during spring semester 2017.  The research 
questions were used to identify the learning style patterns among special needs 
students at King Saud University in addition to examining the differences in the learning 
style patterns by gender, age, special need condition (visual, hearing, physical, or 
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other), and years attending the university.  The dependent variables were the four 
dimensions of the Index of Learning Styles survey: active/reflective, sensing/intuitive, 
visual/verbal, and sequential/global.  The independent variables in this study were 
gender, age, type of special needs, and years attending the university.   
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Chapter 4 
Findings 
The purpose of this study was to identify learning style patterns among special 
needs adult students at King Saud University.  This chapter includes demographic 
characteristics of the sample, findings for each research question, and a summary.  
Demographic Characteristics of the Sample 
The target population in this study was special needs students at King Saud 
University (KSU) in Saudi Arabia.  KSU had an enrollment of 530 special needs 
students.  The total number of participants in this study was 168 students.  This study 
included information collected by the demographic information questions (see Appendix 
A). 
Table 5 presents the numbers and percentages by gender.  There was a total of 
168 participants: 75 (44.6%) were male and 93 (55.4%) were female.  Although the 
percentages of all males and females enrolled in KSU were 57.1% and 42.9% 
respectively, the percentage of participants by gender was larger for females. 
Table 6 displays the numbers and percentages by age.  Age was divided into 
three categories: 18-20 years, 21-23 years, and 24 years or more.  Forty-four (26.2%) 
students between the ages of 18-20 years, 47 (28%) students between the ages of 21-
23 years, and 77 (45.8%) students between the ages of 24 years or more. 
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Table 5 
Number and Percentages of Participants by Gender 
Gender     n       % 
Male  
Female 
Total 
  75 
  93 
168 
  44.6 
  55.4 
100.0 
Note.   N = 168    
 
 
 
Table 6 
Number and Percentages of Participants by Age 
Age    n      %    
18-20 years   
21-23 years  
24 years or more 
Total 
  44 
  47 
  77 
168 
  26.2 
  28.0 
  45.8 
100.0 
Note.   N = 168     
 
 
 
 
 
Table 7 presents the numbers and percentages of participants by special need 
condition.  Fifty-five (32.7%) students who had hearing loss needs, 57 (33.9%) students 
who had visual loss needs, and 56 (33.3%) students who had physical needs.  There 
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were no other special needs identified.  The numbers of participant for each of the three 
special needs conditions were relatively equal – about one third each. 
 
Table 7 
Number and Percentages of Participants by Special Needs 
Special needs     n     %* 
Hearing loss 
Visual loss 
Physical needs 
Other special needs 
Total 
  55 
  57 
  56 
    0 
168 
  32.7 
  33.9 
  33.3 
    0.0 
100.0 
Note.   *May not equal 100 due of rounding.   N = 168 
 
 
 
Table 8 shows the numbers and percentages of participants by years.  Forty-six 
(27.4%) students studying within their first year or less at King Saud University (KSU), 
38 (22.6%) students studying in their second year at KSU, and 84 (50%) students 
studying within their third year or more at KSU. 
Table 9 presents the numbers and percentages of participants’ majors.  The top 
five responses based on major were:  46 (27.40%) students majoring in the Preparation 
Year Program, 16 (9.6%) students majoring in Special Education, 12 (7.1%) students 
majoring in Arabic Language, 10 (6%) number of students majoring in Islamic Studies, 
and 10 (6%) students majoring in History.  The students who majored in the Preparation 
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Year Program were higher than other majors since all students in their first year or less 
have the same major and the same college.  Other majors with more than five 
responses included Geography (9, 5.4%), Psychology (9, 5.4%), Social Services (9, 
5.4%), English Language (8, 4.8%), and Computer Sciences (6, 3.6%).   
 
Table 8 
Number and Percentages of Participants by Years Studying  
 
Note.   N = 168     
 
 
 
Table 10 presents the numbers and percentages of the participants’ colleges.  
The numbers and percentages were: 62 (36.9%) students from the College of Arts, 46 
(27.4%) students from the College of Preparation Year, 35 (20.8%) students from the 
College of Education, and 25 (14.9%) students from the other colleges, which included 
Business Administration (11, 6.5%), Computer Sciences (6, 3.6%), Engineering (4, 
2.4%), and Sciences (4, 2.4%). 
 
 
Years     n      % 
First year or less 
Second year 
Third year or more 
Total 
  46 
  38 
  84 
168 
  27.4 
  22.6 
  50.0 
100.0 
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Table 9 
Number and Percentages of Participants by Major  
Major     n     %* 
Preparation Year Program   46   27.4 
Special Education 
      Learning Disabilities 
      Mental retardation 
      Autism 
  16** 
   (4) 
   (2) 
   (1) 
    9.6** 
   (2.4) 
   (1.2) 
   (0.6)  
Arabic Language   12     7.1 
History   10     6.0 
Islamic Studies   10     6.0 
Geography     9     5.4 
Psychology     9     5.4 
Social Services     9     5.4 
English Language     8     4.8 
Computer Sciences     6     3.6 
Media     5     3.0 
Economics     4     2.4 
Library Science     4     2.4 
Sociology     4     2.4 
Accounting     2     1.2 
Architectural Engineering     2     1.2 
Biology     2     1.2 
Business Administration     2     1.2 
Human Resources Management     2     1.2 
Chemistry     1       .6 
Electrical Engineering     1       .6 
Financial Administration     1       .6 
Liberal Arts     1       .6 
Mechanical Engineering     1       .6 
Physics     1       .6 
Total 168 100.0 
Note.   *May not equal 100 due of rounding.   **Special Education includes 
Autism, Learning Disabilities, and Mental retardation specializations.   N = 168 
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Table 10 
Number and Percentages of Participants by College 
College    n       %    
Arts   62   36.9 
Preparation Year   46   27.4 
Education   35   20.8 
Other 
          Business Administration 
          Computer Sciences 
          Engineering 
          Sciences 
  25** 
 (11) 
   (6) 
   (4) 
   (4) 
  14.9** 
   (6.5) 
   (3.6) 
   (2.4) 
   (2.4) 
Total 168 100.0 
Note.   **Other includes Colleges of Business Administration, 
Computer Sciences, Engineering, and Sciences.   N = 168 
 
 
 
Findings for Research Question 1 
What are the learning style patterns among special needs students at King Saud 
University?  In order to answer research question one, descriptive statistics for the 
participants’ ILS scores were used. 
Table 11 presents the total scores of four dimensions, which ranged from +11 to  
-11.  The strength of preferences included mild [balanced] (1-3), moderate (5-7), and 
strong (9-11).  The positive numbers represent active, sensing, visual, and sequential 
learning styles preferences.  The negative numbers represent reflective, intuitive, 
verbal, and global learning style preferences as explained in Table 2.  The mean scores 
for dimensions of the participants were active/reflective (.98), sensing/intuitive (.15), 
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visual/verbal (1.10), and sequential/global (.61).  The median scores for the dimensions 
were active/reflective dimension (1.00) which represents mild active preference, 
sensing/intuitive dimension (-1.00) which represents mild intuitive preference, 
visual/verbal dimension (1.00) which represents mild visual preference, and 
sequential/global dimension (1.00) which represents mild sequential preference.  
Therefore, the median scores for the dimensions reflects balanced preferences on the 
dimensions.    
 
Table 11 
Descriptive Statistics for All Learning Dimensions 
Statistic 
 Dimension a  
ACT/REF SNS/INT VIS/VRB SEQ/GLO 
Mean 
Median  
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Range    
Minimum 
Maximum 
      .98 
    1.00 
    3.603 
  12.981 
    -.150 
    -.088 
  20  
 -11 
    9 
      .15 
   -1.00 
    3.539 
  12.527 
      .202 
    -.055  
  18 
   -7 
  11 
    1.10 
    1.00 
    3.555  
  12.638 
      .147 
      .387 
  20 
   -9 
  11 
      .61 
    1.00 
    3.233 
  10.456 
      .134 
     -.105 
  18 
   -7 
  11 
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive,  
VIS = Visual, VRB = Verbal, SEQ = Sequential, and GLO = Global.   N = 168  
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Table 12 presents the results of the normality tests of the participants.  
Kolmogorov-Smirnov and Shapiro-Wilk tests showed there were statistically significant 
differences in the dimensions (p < .001).  However, the skewness and kurtosis values 
ranged between -.150 to .202 on all dimensions, which indicates the distribution was 
approximately symmetric between ± .5 values.   
 
Table 12 
Kolmogorov-Smirnov and Shapiro-Wilk Test Results of the Participants 
 Kolmogorov-Smirnov  Shapiro-Wilk   
Dimension a Value   df     p  Value   df     p  Skw b  Krt b 
ACT/REF .110 168 <.001*  .969 168   .001* -.150 -.088 
SNS/INT .134 168 <.001*  .967 168 <.001*  .202 -.055 
VIS/VRB .142 168 <.001*  .967 168 <.001*  .147  .387 
SEQ/GLO .144 168 <.001*  .963 168 <.001*  .134 -.105 
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = 
Visual, VRB = Verbal, SEQ = Sequential, and GLO = Global.   b Skw = Skewness,  
Krt = Kurtosis.   α = .05.   * Significant at .05.    
 
 
 
Table 13 displays the response numbers and percentages of the participants.  
The numbers and percentages of the active/reflective dimension included 36 active 
learners (21.4%), 118 balanced learners (70.2%), and 14 reflective learners (8.3%).  
The sensing/intuitive dimension included 25 sensing learners (14.9%), 124 balanced 
learners (73.8%), and 19 intuitive learners (11.3%).  The visual/verbal dimension 
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included 34 visual learners (20.2%), 125 balanced learners (74.4%), and 9 verbal 
(5.4%).  The sequential/global dimension included 25 sequential learners (14.9%), 131 
balanced learners (78.0%), and 12 global learners (7.1%).  For each dimension, the 
balanced learners represented 70 to 78% of the population.   
 
Table 13 
Numbers and Percentages of Learning Preference of Participants 
Dimension  Preference   n     %* 
Active/Reflective 
 
 
 
 
Active 
Balanced 
Reflective 
Total 
  36 
118 
  14 
168 
  21.4 
  70.2 
    8.3 
100.0 
Sensing/Intuitive 
 
 
 
 
Sensing 
Balanced 
Intuitive 
Total 
  25 
124 
  19 
168 
  14.9 
  73.8 
  11.3 
100.0 
Visual/Verbal 
 
 
 
 
Visual 
Balanced 
Verbal 
Total 
  34 
125 
    9 
168 
  20.2 
  74.4 
    5.4 
100.0 
Sequential/Global 
 
 
 
Sequential 
Balanced 
Global  
Total 
  25 
131 
  12 
168 
  14.9 
  78.0 
    7.1 
100.0 
 
Note.   *May not equal 100 due of rounding.   
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To conclude, research question one explored the learning style patterns among 
special needs students at King Saud University through descriptive statistics for the 
participants’ ILS scores.  The balanced learners represented the majority (70 to 78%) of 
the population as follows: active/reflective balanced learners (70.2%), sensing/intuitive 
balanced learners (73.8%), visual/verbal balanced learners (74.4%), and 
sequential/global balanced learners (78.0%). 
Findings for Research Question 2 
Are there differences in the learning style patterns among special needs students 
at King Saud University by gender?  In order to answer research question two, 
Independent means t tests and chi-square tests of independence for the participants’ 
ILS scores and gender were used.   
Independent means t-test assumptions.  There are three assumptions that 
must be met: independence, normality, and homogeneity. 
Assumption of independence.  During data collection, all participants 
completed their individual online surveys independently.  In addition, they could not 
choose more than one option for each independent variable question. 
Assumption of normality.  The Kolmogorov-Smirnov and Shapiro-Wilk tests 
were utilized to test normality.  Results of the tests are presented in Table 14.  The 
Kolmogorov-Smirnov test values were significant (p <. 001) for all dimensions and the 
Shapiro-Wilk test values were between p <. 001 to .052.  The values of Kolmogorov-
Smirnov and Shapiro-Wilk tests were both significant at the .05 level.  However, the 
skewness values were mild, the distribution was approximately symmetric between ± .5.  
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These statistical tests suggest there was no evidence that the assumption of population 
normality had been violated. 
Assumption of homogeneity.  The Levene test was used to test homogeneity 
of variance.  Results of the Levene test p values were active/reflective (.628), 
sensing/intuitive (.899), visual/verbal (.321), and sequential/global (.500).  All 
dimensions were greater than .05; therefore, there was no violation of the assumption of 
homogeneity. 
 
Table 14 
Kolmogorov-Smirnov and Shapiro-Wilk Test Results by Gender 
  Kolmogorov-Smirnov  Shapiro-Wilk   
Dimension a Gender Value df     p  Value df     p Skw b  Krt b 
ACT/REF Male .146 75 <.001*  .953 75   .007*  .094 -.800 
 Female .144 93 <.001*  .966 93   .016* -.324  .422 
           
SNS/INT Male .175 75 <.001*  .956 75   .011*  .380  .313 
 Female .135 93 <.001*  .941 93 <.001* -.083 -.831 
           
VIS/VRB Male .151 75 <.001*  .968 75   .052 -.003  .404 
 Female .136 93 <.001*  .957 93   .004*  .390  .177 
           
SEQ/GLO Male .170 75 <.001*  .947 75   .003*  .460  .129 
 Female .160 93 <.001*  .949 93   .005* -.113 -.480 
 
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = Visual, 
VRB = Verbal, SEQ = Sequential, and GLO = Global, Gen = Gender.    
b Skw = Skewness, and Krt = Kurtosis.   α = .05.   * Significant at .05.    
 
 
  
69 
Table 15 shows the t-test results.  The t and p values for each dimension by 
gender were active/reflective (.249, .804), sensing/intuitive (1.380, .169), visual/verbal (-
.398, .691), and sequential/global (1.516, .804).  The results suggest that there were no 
statistically significant differences between the male and female special needs students 
at King Saud University in the dimensions.   
 
Table 15 
Independent T-Test Results by Gender  
Dimension a Gender n Mean   SD   df     t    p 
ACT/REF Male 75 1.05 3.541 166   .249 .804 
 Female 93   .91 3.670    
        
SNS/INT Male 75   .57 3.767 166 1.380 .169 
 Female 93  -.18 3.326    
        
VIS/VRB Male 75   .97 3.897 166  -.398 .691 
 Female 93 1.19 3.271    
        
SEQ/GLO Male 75 1.03 3.213 166 1.516 .131 
 Female 93   .27 3.227    
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = 
Visual, VRB = Verbal, SEQ = Sequential, and GLO = Global.   N = 168   α = .05    
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Chi-square tests of independence were used to investigate whether distributions 
of categorical variables for dimensions differed from one another by gender.  Table 16 
shows the chi-square test results of the learning preference dimensions of the 
participants by gender.  With two degrees of freedom, test results of the chi-square 
values, and p values included active/reflective (.022, .989), sensing/intuitive (.657, 
.720), visual/verbal (1.083, .582), and sequential/global (5.114, .078).  All dimensions 
were greater than .05; therefore, the chi-square tests did not indicate statistically 
significant differences between the learning style patterns among special needs 
students at King Saud University by gender.   
 
Table 16 
Chi-square Test Results of the Learning Preference by Gender 
Dimension      c2 df    p 
Active/Reflective 
 
  .022 2 .989 
Sensing/Intuitive 
 
  .657 2 .720 
Visual/Verbal 
 
1.083 2 .582 
Sequential/Global 
 
5.114 2 .078 
Note.   N = 168   α = .05    
 
 
 
Table 17 presents the descriptive statistics of the active/reflective dimension by 
gender.  The number and percentages are as follows: male participants included 16 
active learners (9.5%), 53 balanced learners (31.5%), and 6 reflective learners (3.6%).  
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Female participants included 20 active learners (11.9%), 65 balanced learners (38.7%), 
and 8 reflective learners (4.8%).  The greatest majority of the participants (70.2%) were 
balanced learners.   
 
Table 17 
Descriptive Statistics of the Active/Reflective Dimension by Gender 
Gender Statistic 
Dimension	
Total 
Active Balanced Reflective 
Male 
n 16 53 6 75 
% * 9.5% 31.5% 3.6% 44.6% 
Mean 6.00 .25 -5.00 1.05 
SD 1.265 2.227 0 3.541 
Female 
n 20 65 8 93 
% * 11.9% 38.7% 4.8% 55.4% 
Mean 5.80 .29 -6.25 .91 
SD 1.361 2.013 2.121 3.670 
Total 
n 36 118 14 168 
% * 21.4% 70.2% 8.3% 100.0% 
Mean 5.89 .27 -5.71 .98 
SD 1.304 2.103 1.684 3.603 
Note.   *May not equal 100 due of rounding.   c2 = .022, df = 2, p = .989. 
 
 
 
Table 18 shows the descriptive statistics of the sensing/intuitive dimension by 
gender.  The number and percentages are as follows: male participants included 13 
sensing learners (7.7%), 54 balanced learners (32.1%), and 8 intuitive learners (4.8%).  
Female participants included 12 sensing learners (7.1%), 70 balanced learners (41.7%), 
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and 11 intuitive learners (6.5%).  The greatest majority of the participants (73.8%) were 
balanced learners.   
 
Table 18 
Descriptive Statistics of the Sensing/Intuitive Dimension by Gender 
Gender Statistic 
Dimension	
Total 
Sensing Balanced Intuitive 
Male 
n 13 54 8 75 
% * 7.7% 32.1% 4.8% 44.6% 
Mean 6.69 .04 -5.75 .57 
SD 1.974 1.812 1.035 3.767 
Female 
n 12 70 11 93 
% * 7.1% 41.7% 6.5% 55.4% 
Mean 5.00 -.20 -5.73 -.18 
SD 0 2.243 1.009 3.326 
Total 
n 25 124 19 168 
% * 14.9% 73.8% 11.3% 100.0% 
Mean 5.88 -.10 -5.74 .15 
SD 1.641 2.062 .991 3.539 
Note.   *May not equal 100 due of rounding.   c2 = .657, df = 2, p = .720. 
 
 
 
Table 19 presents the descriptive statistics of the visual/verbal dimension by 
gender.  The number and percentages are as follows: male participants included 17 
visual learners (10.1%), 53 balanced learners (31.5%), and 5 verbal learners (3.0%).  
Female participants included 17 visual learners (10.1%), 72 balanced learners (42.9%), 
and 4 verbal learners (2.4%).  The greatest majority of the participants (74.4%) were 
balanced learners.   
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Table 19 
Descriptive Statistics of the Visual/Verbal Dimension by Gender 
Gender Statistic 
Dimension	
Total 
Visual Balanced Verbal 
Male 
n 17 53 5 75 
% * 10.1% 31.5% 3.0% 44.6% 
Mean 6.29 .02 -7.00 .97 
SD 1.863 1.985 2.000 3.897 
Female 
n 17 72 4 93 
% * 10.1% 42.90% 2.4% 55.4% 
Mean 6.18 .36 -5.00 1.19 
SD 1.879 2.064 0 3.271 
Total 
n 34 125 9 168 
% * 20.2% 74.4% 5.4% 100.0% 
Mean 6.24 .22 -6.11 1.10 
SD 1.843 2.030 1.764 3.555 
Note.   *May not equal 100 due of rounding.   c2 = 1.083, df = 2, p = .582. 
 
 
 
Table 20 presents the descriptive statistics of the sequential/global dimension by 
gender.  The number and percentages are as follows: male participants included 14 
sequential learners (8.3%), 59 balanced learners (35.1%), and 2 global learners (1.2%).  
Female participants included 11 sequential learners (6.5%), 72 balanced learners 
(42.9%), and 10 global learners (6.0%).  The greatest majority of the participants (78%) 
were balanced learners.   
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Table 20 
Descriptive Statistics of the Sequential/Global Dimension by Gender 
Gender Statistic 
Dimension	 Total 
Sequential Balanced Global Total 
Male 
n 14 59 2 75 
% * 8.30% 35.10% 1.20% 44.60% 
Mean 6 .05 -5 1.03 
SD 1.71 2.08 0 3.213 
Female 
n 11 72 10 93 
% * 6.50% 42.90% 6.00% 55.40% 
Mean 5.55 .25 -5.4 .27 
SD .934 2.108 .843 3.227 
Total 
n 25 131 12 168 
% * 14.90% 78.00% 7.10% 100.00% 
Mean 5.8 .16 -5.33 .61 
SD 1.414 2.103 .778 3.233 
Note.   *May not equal 100 due of rounding.   c2 = 5.114, df = 2, p = .078. 
 
 
 
To conclude, research question two investigated if there were differences in the 
learning style patterns among special needs students at King Saud University by gender 
through independent means t tests and chi-square tests of independence for the 
participants’ ILS scores and gender.  The t tests results suggest that there were no 
statistically significant differences between the male and female special needs students 
at King Saud University in the dimensions.  Also, the chi-square tests did not indicate 
statistically significant differences between the learning style patterns among special 
needs students at King Saud University by gender.   
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Findings for Research Question 3 
Are there differences in the learning style patterns among special needs students 
at King Saud University by age?  In order to answer research question three, analysis of 
variance (one-way ANOVA) and chi-square tests of independence for the participants’ 
ILS scores and age were used. 
ANOVA assumptions.  There are three assumptions that must be met: 
independence, normality, and homogeneity. 
Assumption of independence.  During data collection, all participants 
completed their respective online surveys independently.  In addition, they could not 
choose more than one option for each independent variable question. 
Assumption of normality.  The Kolmogorov-Smirnov and Shapiro-Wilk tests 
were utilized to test normality.  Results of the tests are presented in Table 21.  The 
Kolmogorov-Smirnov test values were between p < .001 to .070.  The Shapiro-Wilk test 
values were between .002 to .066.  The values of Kolmogorov-Smirnov and Shapiro-
Wilk tests were both significant at the .05 level.  The Kolmogorov-Smirnov test values 
were significant (p < .05) for all dimensions except for the age group 21-23 years on the 
visual/verbal dimension.  The Shapiro-Wilk test values were significant (p < .05) for all 
dimensions except for the age group 18-20 years on the visual/verbal dimension and for 
age groups 18-20 years and 21-23 years on the visual/verbal dimension.  However, the 
skewness values were mild, the distribution was moderately skewed between ± 1.0.  
Therefore, statistical tests suggest there was no evidence that the assumption of 
population normality had been violated. 
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Table 21 
Kolmogorov-Smirnov and Shapiro-Wilk Test Results by Age 
  Kolmogorov-Smirnov  Shapiro-Wilk   
Dimension a  Age Value df      p  Value df    p Skw b   Krt b 
ACT/REF 18-20 .156 44   .009*  .943 44 .029* -.672  1.083 
 21-23 .159 47   .005*  .930 47 .007*  .112 -1.057 
 24 + .125 77   .005*  .966 77 .036*  .020   -.173 
           
SNS/INT 18-20 .157 44   .009*  .948 44 .047* -.329   -.543 
 21-23 .188 47 <.001*  .941 47 .020*  .715    .310 
 24 + .150 77 <.001*  .949 77 .004*  .078   -.091 
           
VIS/VRB 18-20 .174 44   .002*  .952 44 .066  .386   -.087 
 21-23 .162 47   .003*  .946 47 .031* -.436    .362 
 24 + .161 77 <.001*  .942 77 .002*  .602    .290 
           
SEQ/GLO 18-20 .153 44   .011*  .952 44 .065  .347  1.466 
 21-23 .123 47 <.070  .952 47 .053 -.109   -.706 
 24 + .163 77 <.001*  .942 77 .002*  .164   -.448 
           
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = Visual, 
VRB = Verbal, SEQ = Sequential, and GLO = Global.   b Skw = Skewness, and  
Krt = Kurtosis.   α = .05.   * Significant at .05. 
 
 
 
Assumption of homogeneity.  The Levene test was used to test homogeneity 
of variance.  Results of the Levene test p values were active/reflective (.877), 
sensing/intuitive (.024), visual/verbal (.694), and sequential/global (.587).  All 
dimensions were greater than .05 except the sensing/intuitive dimension.  Additional 
tests, using Welch and the Brown-Forsythe tests, to assess equality of means were 
conducted to measure the sensing/intuitive dimension homogeneity of variance.  
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Therefore, adjusted F and p values for sensing/intuitive dimension are analyzed and 
presented in Table 22. 
Table 22 shows the one-way ANOVA test results by age.  There were no 
statistically significant differences in the dimensions.  The F and p values were 
active/reflective (.096, .908), sensing/intuitive (.462, .631), visual/verbal (2.328, .101), 
and sequential/global (.775, .462).  Additional tests for sensing/intuitive dimension were 
conducted due to the violation of the assumption of homogeny as explained above.  The 
adjusted F values and p values for sensing/intuitive dimension included results from the 
Welch test (.376, .688) and the Brown-Forsythe test (.414, .662).  Neither test had a no 
statically significant difference.  ANOVA tests and the adjusted F tests results suggest 
there were no statically significant differences between the age groups of the special 
needs students at King Saud University in the dimensions.   
Chi-square tests of independence were used to investigate whether distributions 
of categorical variables of dimensions differed from one another by age.  Table 23 
shows the chi-square test results of the learning preference dimensions of the 
participants by age.  With four degrees of freedom, test results of the chi-square and p 
values were active/reflective (.818, .936), sensing/intuitive (7.900, .095), visual/verbal 
(11.540, .021), and sequential/global (4.757, .313).  All dimensions were greater than 
.05 except for the visual/verbal dimension, which had a statistically significant result in 
the chi-square tests.  The chi-square test results suggested that there was a significant 
correlation between the learning preferences and age groups on the visual/verbal 
dimension.  
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Table 22 
Summary Table of One-way ANOVAs for Learning Dimensions by Age 
Dimension a Source       SS    df     MS    F    p 
ACT/REF 
 
 
 
Between Groups  
Within Groups 
Total 
      2.531 
2165.374 
2167.905 
    2 
165 
167 
  1.265 
13.123 
 
  .096 
 
 
.908 
 
 
SNS/INT 
 
 
 
Between Groups 
Within Groups 
Total  
    11.648 
2080.328 
2091.976 
    2 
165 
167 
  5.824 
12.608 
 
  .462** 
 
 
.631** 
 
 
VIS/VRB 
 
 
 
Between Groups 
Within Groups 
Total 
    57.924 
2052.552 
2110.476 
    2 
165 
167 
28.962 
12.440 
 
2.328 
 
 
.101 
 
 
SEQ/GLO 
 
 
 
Between Groups 
Within Groups 
Total 
    16.251 
1729.820 
1746.071 
    2 
165 
167 
  8.126 
10.484 
 
  .775 
 
 
.462 
 
 
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = Visual, 
VRB = Verbal, SEQ = Sequential, and GLO = Global.   α = .05   ** Adjusted F values 
and p values were Welch test (.376, .688) and the Brown-Forsythe test (.414, .662).    
 
 
 
Table 23 
Chi-square Test Results of the Learning Preference by Age 
Dimension       c2 df    p 
Active/Reflective 
 
    .818 4 .936 
Sensing/Intuitive 
 
  7.900 4 .095 
Visual/Verbal 
 
11.540 4 .021* 
Sequential/Global 
 
  4.757 4 .313 
Note.   N = 168   α = .05   *Significant at .05.    
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Table 24 displays the descriptive statistics of the active/reflective dimension by 
age.  The number and percentages are as follows: participants aged 18-20 years 
included 9 active learners (5.4%), 30 balanced learners (17.9%), and 5 reflective 
learners (3.0%).  Participants aged 21-23 years included 10 active learners (6.0%), 34 
balanced learners (20.2%), and 3 reflective learners (1.8%).  Participants age 24 or 
more years included 17 active learners (10.1%), 54 balanced learners (32.1%), and 6 
reflective learners (3.6%).  The greatest majority of the participants (70.2%) were 
balanced learners.   
Table 25 shows the descriptive statistics of the sensing/intuitive dimension by 
age.  The number and percentages are as follows: participants aged 18-20 years 
included 9 sensing learners (5.4%), 28 balanced learners (16.7%), and 7 intuitive 
learners (4.2%).  Participants aged 21-23 years included 7 sensing learners (4.2%), 32 
balanced learners (19.0%), and 8 intuitive learners (4.8%).  Participants aged 24 or 
more years included 9 sensing learners (5.4%), 64 balanced learners (38.1%), and 4 
intuitive learners (2.4%).  The greatest majority of the participants (73.8%) were 
balanced learners.   
Table 26 presents the descriptive statistics of the visual/verbal dimension by age.  
The number and percentages are as follows: participants aged 18-20 years included 14 
visual learners (8.3%), 29 balanced learners (17.3%), and 1 verbal learners (0.6%).  
Participants aged 21-23 years included 7 visual learners (4.2%), 34 balanced learners 
(20.2%), and 6 verbal learners (3.6%).  Participants aged 24 or more years included 13 
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visual learners (7.7%), 62 balanced learners (36.9%), and 2 verbal learners (1.2%).  
The greatest majority of the participants (74.4%) were balanced learners.   
 
Table 24 
Descriptive Statistics of the Active/Reflective Dimension by Age 
Age (in Years) Statistic 
Dimension	
Total 
Active Balanced Reflective 
18-20 
n 9 30 5 44 
% * 5.4% 17.9% 3.0% 26.2% 
Mean 5.67 .53 -6.20 .82 
SD 1.000 1.871 2.683 3.731 
21-23 
n 10 34 3 47 
% * 6.0% 20.2% 1.8% 28.0% 
Mean 6.00 -.06 -5.00 .91 
SD 1.054 2.424 0 3.611 
24 or more 
n 17 54 6 77 
% * 10.1% 32.1% 3.6% 45.8% 
Mean 5.94 .33 -5.67 1.10 
SD 1.600 2.019 1.033 3.567 
Total 
n 36 118 14 168 
% * 21.4% 70.2% 8.3% 100.0% 
Mean 5.89 .27 -5.71 .98 
SD 1.304 2.103 1.684 3.603 
Note.   *May not equal 100 due of rounding.   c2 = .818, df = 4, p = .936. 
 
 
 
Table 27 shows the descriptive statistics of the sequential/global dimension by 
age.  The number and percentages are as follows: participants aged 18-20 years 
included 6 sequential learners (3.6%), 36 balanced learners (21.4%), and 2 global 
learners (1.2%).  Participants aged 21-23 years included 11 sequential learners (6.5%), 
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33 balanced learners (19.6%), and 3 global learners (1.8%).  Participants aged 24 or 
more years included 8 sequential learners (4.8%), 62 balanced learners (36.9%), and 7 
global learners (4.2%).  The greatest majority of the participants (78%) were balanced 
learners.   
 
Table 25 
Descriptive Statistics of the Sensing/Intuitive Dimension by Age 
Age (in Years) Statistic 
Dimension	
Total 
Sensing Balanced Intuitive 
18-20 
n 9 28 7 44 
% * 5.4% 16.7% 4.2% 26.2% 
Mean 5.67 .64 -6.14 .59 
SD 1.414 2.181 1.069 4.037 
21-23 
n 7 32 8 47 
% * 4.2% 19.0% 4.8% 28.0% 
Mean 7.00 -.31 -5.25 -.06 
SD 2.309 2.070 .707 3.997 
24 or more 
n 9 64 4 77 
% * 5.4% 38.1% 2.4% 45.8% 
Mean 5.22 -.31 -6.00 .04 
SD .667 1.959 1.155 2.913 
Total 
n 25 124 19 168 
% * 14.9% 73.8% 11.3% 100.0% 
Mean 5.88 -.10 -5.74 .15 
SD 1.641 2.062 .991 3.539 
Note.   *May not equal 100 due of rounding.   c2 = 7.900, df = 4, p = .095. 
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Table 26 
Descriptive Statistics of the Visual/Verbal Dimension by Age  
Age (in Years) Statistic 
Dimension	
Total 
Visual Balanced Verbal 
18-20 
n 14 29 1 44 
% *  8.3% 17.3% .6% 26.2% 
Mean 6.14 .17 -5.00 1.95 
SD 2.033 1.965 0 3.570 
21-23 
n 7 34 6 47 
% *  4.2% 20.2% 3.6% 28.0% 
Mean 6.14 .41 -6.67 .36 
SD 1.069 1.877 1.966 3.825 
24 or more 
n 13 62 2 77 
% *  7.7% 36.9% 1.2% 45.8% 
Mean 6.38 .13 -5.00 1.05 
SD 2.063 2.161 0 3.308 
Total 
n 34 125 9 168 
% *  20.2% 74.4% 5.4% 100.0% 
Mean 6.24 .22 -6.11 1.10 
SD 1.843 2.030 1.764 3.555 
Note.   *May not equal 100 due of rounding.   c2 = 11.540, df = 4, p = .021. 
 
 
 
To conclude, research question three investigated if there were differences in the 
learning style patterns among special needs students at King Saud University by age 
through analysis of variance (one-way ANOVA) tests and chi-square tests of 
independence for the participants’ ILS scores and age.  The ANOVA test results 
suggest that there were no statistically significant differences between age groups of 
special needs students at King Saud University in the dimensions.  However, the chi-
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square tests indicated a statistically significant difference between the learning style 
patterns among special needs students at King Saud University by age on the 
visual/verbal dimension.  Other dimensions had no statistically significant differences. 
 
Table 27 
Descriptive Statistics of the Sequential/Global Dimension by Age 
Age (in Years) Statistic 
Dimension	
Total 
Sequential Balanced Global 
18-20 
n 6 36 2 44 
% *  3.6% 21.4% 1.2% 26.2% 
Mean 6.33 .44 -6.00 .95 
SD 2.422 2.006 1.414 3.242 
21-23 
n 11 33 3 47 
% *  6.5% 19.6% 1.8% 28.0% 
Mean 5.36 -.09 -5.67 .83 
SD .809 2.127 1.155 3.409 
24 or more 
n 8 62 7 77 
% *  4.8% 36.9% 4.2% 45.8% 
Mean 6.00 .13 -5.00 .27 
SD 1.069 2.131 0 3.127 
Total 
n 25 131 12 168 
% *  14.9% 78.0% 7.1% 100.0% 
Mean 5.80 .16 -5.33 .61 
SD 1.414 2.090 .778 3.233 
Note.   *May not equal 100 due of rounding.   c2 = 4.757, df = 4, p = .313. 
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Findings for Research Question 4 
Are there differences in the learning style patterns among special needs students 
at King Saud University by special need condition (visual, hearing, physical, or other)?  
In order to answer research question three, analysis of variance (one-way ANOVA) and 
chi-square tests of independence for the participants’ ILS scores and special needs 
were used.   
ANOVA assumptions.  There are three assumptions that must be met: 
independence, normality, and homogeneity. 
Assumption of independence.  During data collection, all participants 
completed their respective online surveys independently.  In addition, they could not 
choose more than one option for each independent variable question. 
Assumption of normality.  The Kolmogorov-Smirnov and Shapiro-Wilk tests 
were utilized to test normality.  Results of the tests are presented in Table 28.  The 
Kolmogorov-Smirnov test values fell between p < .001 to .070.  The Shapiro-Wilk test 
values were between .002 to .066.  The values of Kolmogorov-Smirnov and Shapiro-
Wilk tests were both significant at the .05 level.  The Kolmogorov-Smirnov test values 
were significant (p < .05) for all dimensions.  The Shapiro-Wilk test values were 
significant (p < .05) for the special needs physical group on the active/reflective and 
sequential/global dimensions, the visual group on the sensing/intuitive dimension, and 
the hearing group on the visual/verbal dimension.  However, the skewness values were 
mild, indicating the distribution was moderately skewed between ± 1.0.  These statistical 
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tests suggest there was no evidence that the assumption of normality had been 
violated. 
 
Table 28 
Kolmogorov-Smirnov and Shapiro-Wilk Test Results by Special Needs 
  Kolmogorov-Smirnov  Shapiro-Wilk   
Dimension a Special Value df      p  Value df     p Skw b  Krt b 
ACT/REF Hearing .127 55   .027*  .960 55 .068  -.445  .198 
 Visual .128 57   .020*  .963 57 .080   .122 -.692 
 Physical .134 56   .013*  .954 56 .031*  -.080 -.360 
           
SNS/INT Hearing .162 55   .001*  .963 55 .085   .130 -.089 
 Visual .165 57   .001*  .952 57 .023*   .482  .028 
 Physical .144 56   .006*  .961 56 .067   .012  .323 
           
VIS/VRB Hearing .153 55   .003*  .940 55 .009*   .594  .138 
 Visual .142 57   .006*  .965 57 .101   .017  .454 
 Physical .143 56   .006*  .962 56 .073   .197 -.295 
           
SEQ/GLO Hearing .147 55   .005*  .963 55 .084   .370  .622 
 Visual .152 57 <.002*  .959 57 .051  -.087 -.506 
 Physical .172 56 <.001*  .947 56 .015*   .069 -.479 
           
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = Visual, 
VRB = Verbal, SEQ = Sequential, and GLO = Global.   b Skw = Skewness, and  
Krt = Kurtosis.   α = .05.   * Significant at .05 
 
 
 
Assumption of homogeneity.  The Levene test was used to test homogeneity 
of variance.  Results of the Levene test p values were active/reflective (.041), 
sensing/intuitive (.948), visual/verbal (.726), and sequential/global (.906).  All 
dimensions’ p values were greater than .05, except the active/reflective dimension.  
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Additional tests, using Welch and the Brown-Forsythe tests, to assess equality of 
means were conducted to measure the active/reflective dimension homogeneity of 
variance.  Therefore, adjusted F and p values for active/reflective dimension are 
analyzed. 
Table 29 presents the summary table of the one-way ANOVAs for learning 
dimensions by special needs category.  The F and p values were active/reflective (.111, 
.895), sensing/intuitive (1.090, .339), visual/verbal (9.620, p < .001), and 
sequential/global (.261, .770).  There were no statistically significant differences in the 
dimensions, except for the visual/verbal dimension.  Additional tests for active/reflective 
dimension were conducted due to the violation of the assumption of homogeny as 
explained above.  The adjusted F values and p values for the active/reflective 
dimension included results from the Welch test (.094, .911) and the Brown-Forsythe test 
(.111, .895).  Neither test had a no statically significant difference.   
Tukey’s post-hoc test results indicate that participants with visual loss and 
participants with hearing loss special need category had a mean difference of -2.787 
and a p value < .001.  Also, participants with visual loss and participants with physical 
needs had a mean difference of -1.654 and a p value of .028.  The results suggest that 
there was a statistically significant difference by special need condition for students at 
King Saud University on the visual/verbal dimension.   
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Table 29 
Summary Table of One-way ANOVAs for Learning Dimensions by Special Needs 
Dimension a Source       SS    df     MS    F     p 
ACT/REF 
 
 
 
Between Groups  
Within Groups 
Total 
      2.917 
2164.988 
2167.905 
    2 
165 
167 
    1.459 
  13.121 
 
  .111** 
 
 
  .895** 
 
 
SNS/INT 
 
 
 
Between Groups 
Within Groups 
Total  
    27.275 
2064.701 
2091.976 
    2 
165 
167 
  13.638 
  12.513 
 
1.090 
 
 
  .339 
 
 
VIS/VRB 
 
 
 
Between Groups 
Within Groups 
Total 
  220.403 
1890.074 
2110.476 
    2 
165 
167 
110.202 
  11.455 
 
9.620 
 
 
<.001* 
 
 
SEQ/GLO 
 
 
 
Between Groups 
Within Groups 
Total 
      5.517 
1740.555 
1746.071 
    2 
165 
167 
    2.758 
  10.549 
 
  .261 
 
 
  .770 
 
 
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = Visual, 
VRB = Verbal, SEQ = Sequential, GLO = Global.   α = .05   * significant at .001 level.   
** Adjusted F and p values were Welch test (.094, .911) and Brown-Forsythe test 
(.111, .895).    
 
 
 
Chi-square tests of independence were used to investigate whether distributions 
of categorical variables of dimensions differed from one another by special need 
condition.  Table 30 shows the chi-square test results of the learning preference 
dimensions of the participants by special need conditions.  With four degrees of 
freedom, test results of the chi-square values and p values for the four dimensions 
were: active/reflective (4.318, .365), sensing/intuitive (.214, .995), visual/verbal (12.444, 
.014*), and sequential/global (.804, .938).  All dimensions were greater than .05 except 
for special need groups on the visual/verbal dimension, which had a statistically 
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significant result in the chi-square tests.  The chi-square test results suggested that 
there was a significant correlation between the learning preferences and special need 
groups on the visual/verbal dimension.  Other dimensions had no statistically significant 
differences. 
 
Table 30 
Chi-square Test Results of the Learning Preference by Special Need 
Dimension       c2 df    p 
Active/Reflective 
 
  4.318 4 .365 
Sensing/Intuitive 
 
    .214 4 .995 
Visual/Verbal 
 
12.444 4 .014* 
Sequential/Global 
 
    .804 4 .938 
Note.   N = 168   α = .05   *Significant at .05.    
 
 
 
Table 31 presents the descriptive statistics of the active/reflective dimension by 
special need condition.  The number and percentages are as follows: hearing needs 
participants included 14 active learners (8.3%), 35 balanced learners (20.8%), and 6 
reflective learners (3.6%).  Visual needs participants included 14 active learners (8.3%), 
38 balanced learners (22.6%), and 5 reflective learners (3.0%).  Physical needs 
participants included 8 active learners (4.8%), 45 balanced learners (26.8%), and 3 
reflective learners (1.8%).  The greatest majority of the participants (70.2%) were 
balanced learners.   
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Table 31 
Descriptive Statistics of the Active/Reflective Dimension by Special Need 
Special Need Statistic 
Dimension	
Total 
Active Balanced Reflective 
Hearing 
n 14 35 6 55 
% *  8.3% 20.8% 3.6% 32.7% 
Mean 5.57 .14 -6.33 .82 
SD 1.222 2.185 2.422 3.968 
Visual 
n 14 38 5 57 
% *  8.3% 22.6% 3.0% 33.9% 
Mean 6.43 .05 -5.40 1.14 
SD 1.453 2.168 .894 3.907 
Physical 
n 8 45 3 56 
% *  4.8% 26.8% 1.8% 33.3% 
Mean 5.50 .56 -5.00 .96 
SD .926 1.995 0 2.892 
Total 
n 36 118 14 168 
% *  21.4% 70.2% 8.3% 100.0% 
Mean 5.89 .27 -5.71 .98 
SD 1.304 2.103 1.684 3.603 
Note.   *May not equal 100 due of rounding.   c2 = 4.318, df = 4, p = .365. 
 
 
 
Table 32 shows the descriptive statistics of the sensing/intuitive dimension by 
special need condition.  The number and percentages are as follows: Hearing needs 
participants included 9 sensing learners (5.4%), 40 balanced learners (23.8%), and 6 
intuitive learners (3.6%).  Visual needs participants included 8 sensing learners (4.8%), 
42 balanced learners (25.0%), and 7 intuitive learners (4.2%).  Physical needs 
participants included 8 sensing learners (4.8%), 42 balanced learners (25.0%), and 6 
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intuitive learners (3.6%).  The greatest majority of the participants (73.8%) were 
balanced learners.   
 
Table 32 
Descriptive Statistics of the Sensing/Intuitive Dimension by Special Need 
Special Need Statistic 
Dimension	
Total 
Sensing Balanced Intuitive 
Hearing 
n 9 40 6 55 
% *  5.4% 23.8% 3.6% 32.7% 
Mean 5.89 .05 -5.67 .38 
SD 1.453 1.921 1.033 3.504 
Visual 
n 8 42 7 57 
% *  4.8% 25.0% 4.2% 33.9% 
Mean 5.75 -.71 -5.57 -.40 
SD 1.488 1.954 .976 3.463 
Physical 
n 8 42 6 56 
% *  4.8% 25.0% 3.6% 33.3% 
Mean 6.00 .38 -6.00 .50 
SD 2.138 2.186 1.095 3.643 
Total 
n 25 124 19 168 
% *  14.9% 73.8% 11.3% 100.0% 
Mean 5.88 -.10 -5.74 .15 
SD 1.641 2.062 .991 3.539 
Note.   *May not equal 100 due of rounding.   c2 = .214, df = 4, p = .995. 
 
 
 
Table 33 presents the descriptive statistics of the visual/verbal dimension by 
special need condition.  The number and percentages are as follows: Hearing needs 
participants included 16 visual learners (9.5%), 39 balanced learners (23.2%), and 0 
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verbal learners (0.0%).  Visual needs participants included 7 visual learners (4.2%), 43 
balanced learners (25.6%), and 7 verbal learners (4.2%).  Physical needs participants 
included 11 visual learners (6.5%), 43 balanced learners (25.6%), and 2 verbal learners 
(1.2%).  The greatest majority of the participants (74.4%) were balanced learners.   
 
Table 33 
Descriptive Statistics of the Visual/Verbal Dimension by Special Need 
Special Need Statistic 
Dimension	
Total 
Visual Balanced Verbal 
Hearing 
n 16 39 0 55 
% *  9.5% 23.2% 0% 32.7% 
Mean 6.63 .69 0 2.42 
SD 2.217 1.976 0 3.392 
Visual 
n 7 43 7 57 
% *  4.2% 25.6% 4.2% 33.9% 
Mean 5.86 -.40 -6.43 -.37 
SD 1.574 1.978 1.902 3.609 
Physical 
n 11 43 2 56 
% *  6.5% 25.6% 1.2% 33.3% 
Mean 5.91 .40 -5.00 1.29 
SD 1.375 2.025 0 3.132 
Total 
n 34 125 9 168 
% *  20.2% 74.4% 5.4% 100.0% 
Mean 6.24 .22 -6.11 1.10 
SD 1.843 2.030 1.764 3.555 
Note.   *May not equal 100 due of rounding.   c2 = 12.444, df = 4, p = .014. 
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Table 34 displays the descriptive statistics of the sequential/global dimension by 
special need condition.  The number and percentages are as follows: Hearing needs 
participants included 9 sequential learners (5.4%), 43 balanced learners (25.6%), and 3 
global learners (1.8%).  Visual needs participants included 9 sequential learners (5.4%), 
44 balanced learners (26.2%), and 4 global learners (2.4%).  Physical needs 
participants included 7 sequential learners (4.2%), 44 balanced learners (26.2%), and 5 
global learners (3.0%).  The greatest majority of the participants (78%) were balanced 
learners.   
To conclude, research question four investigated if there were differences in the 
learning style patterns among special needs students at King Saud University by special 
need conditions through analysis of variance (one-way ANOVA) tests and chi-square 
tests of independence for the participants’ ILS scores and special need conditions.  The 
ANOVA test results suggest that there were statistically significant differences between 
the special need groups at King Saud University on the visual/verbal dimension.  Other 
dimensions had no statistically significant differences.  Also, the chi-square tests 
indicated a statistically significant difference between the learning style patterns among 
special needs groups on the visual/verbal dimension.  Other dimensions did not have 
statistically significant differences on chi-square tests.   
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Table 34 
Descriptive Statistics of the Sequential/Global Dimension by Special Need 
Special Need Statistic 
Dimension	
Total 
Sequential Balanced Global 
Hearing 
n 9 43 3 55 
% *  5.4% 25.6% 1.8% 32.7% 
Mean 6.11 .12 -5.67 .78 
SD 2.028 2.061 1.155 3.370 
Visual 
n 9 44 4 57 
% *  5.4% 26.2% 2.4% 33.9% 
Mean 5.67 .23 -5.50 .68 
SD 1.000 2.208 1.000 3.290 
Physical 
n 7 44 5 56 
% *  4.2% 26.2% 3.0% 33.3% 
Mean 5.57 .14 -5.00 .36 
SD .976 2.041 0 3.077 
Total 
n 25 131 12 168 
% *  14.9% 78.0% 7.1% 100.0% 
Mean 5.80 .16 -5.33 .61 
SD 1.414 2.090 .778 3.233 
Note.   *May not equal 100 due of rounding.   c2 = .804, df = 4, p = .938. 
 
 
 
Findings for Research Question 5 
Are there differences in the learning style patterns among special needs students 
at King Saud University by their years attending the university?  In order to answer 
research question three, analysis of variance (one-way ANOVA) and chi-square tests of 
independence for the participants’ ILS scores and years attending the university were 
used.   
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ANOVA assumptions.  There are three assumptions that must be met: 
independence, normality, and homogeneity. 
Assumption of independence.  During data collection, all participants 
completed their respective online surveys independently.  In addition, they could not 
choose more than one option for each independent variable question. 
Assumption of normality.  The Kolmogorov-Smirnov and Shapiro-Wilk tests 
were utilized to test normality.  Results of the tests are presented in Table 35.  The 
Kolmogorov-Smirnov test values fell between p < .001 to .183.  The Shapiro-Wilk test 
values were between .001 to .163.  The values of the Kolmogorov-Smirnov and 
Shapiro-Wilk tests were both significant at the .05 level.  The Kolmogorov-Smirnov test 
values were significant (p < .05) for all dimensions except for two-year group on the 
active/reflective dimension.  The Shapiro-Wilk test values were significant (p < .05) for 
the two-year group on active/reflective dimension, all groups on the sensing/intuitive 
dimension, and the three-years group on both visual/verbal and sequential/global 
dimensions.  However, the skewness values were mild, the distribution was moderately 
skewed between ± 1.0.  These statistical tests suggest there was no evidence that the 
assumption of normality had been violated.   
Assumption of homogeneity.  The Levene test was used to test homogeneity 
of variance.  Results of the Levene test p values were active/reflective (.903), 
sensing/intuitive (.135), visual/verbal (.136), and sequential/global (.956).  All 
dimensions were greater than .05; therefore, there was no violation of the assumption of 
homogeneity. 
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Table 35 
Kolmogorov-Smirnov and Shapiro-Wilk Test Results by Years Studying 
  Kolmogorov-Smirnov  Shapiro-Wilk   
Dimension a Years Value df    p  Value df    p Skw b  Krt b 
ACT/REF One .153 46   .009*  .946 46 .033*  -.623   .576 
 Two .120 38   .183  .944 38 .055   .082  -.848 
 Three .131 84   .001*  .967 84 .032*   .086  -.277 
           
SNS/INT One .147 46   .014*  .945 46 .029*  -.374  -.545 
 Two .201 38 <.001*  .912 38 .005* 1.010 1.877 
 Three .160 84 <.001*  .953 84 .004*   .289   .112 
           
VIS/VRB One .162 46   .004*  .959 46 .105   .356  -.405 
 Two .165 38   .011*  .947 38 .072  -.094  -.200 
 Three .124 84   .003*  .957 84 .007*  -.117   .656 
           
SEQ/GLO One .141 46   .023*  .964 46 .163   .299   .767 
 Two .158 38   .018*  .950 38 .086  -.182  -.146 
 Three .165 84 <.001*  .942 84 .001*   .129  -.582 
           
Note.   a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = 
Visual, VRB = Verbal, SEQ = Sequential, and GLO = Global.   b Skw = Skewness, 
and Krt = Kurtosis.   α = .05.   * Significant at .05. 
 
 
 
Table 36 shows the one-way ANOVA test results by years studying in the 
university.  There were no statistically significant differences in the dimensions, except 
for the visual/verbal dimension.  The F and p values were active/reflective (.097, .908), 
sensing/intuitive (2.224, .111), visual/verbal (4.859, .009), and sequential/global (2.359, 
.098).  Tukey’s post-hoc test results indicate that the groups of one-year and three-
years had a mean difference of 1.987 and a p value of .006.  The results suggest that 
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there was a difference by the number of years studying in the university for special 
needs students at King Saud University on the visual/verbal dimension.   
 
Table 36 
Summary Table of One-way ANOVAs for Learning Dimensions by Years Studying 
Dimension a Source       SS    df     MS    F    p 
ACT/REF 
 
 
 
Between Groups  
Within Groups 
Total 
      2.547 
2165.357 
2167.905 
    2 
165 
167 
    1.274 
  13.123 
 
  .097 
 
 
.908 
 
 
SNS/INT 
 
 
 
Between Groups 
Within Groups 
Total  
    54.911 
2037.065 
2091.976 
    2 
165 
167 
  27.456 
  12.346 
 
2.224 
 
 
.111 
 
 
VIS/VRB 
 
 
 
Between Groups 
Within Groups 
Total 
  117.387 
1993.089 
2110.476 
    2 
165 
167 
  58.693 
  12.079 
 
4.859 
 
 
.009* 
 
 
SEQ/GLO 
 
 
 
Between Groups 
Within Groups 
Total 
    48.532 
1697.539 
1746.071 
    2 
165 
167 
  24.266 
  10.288 
 
2.359 
 
 
.098 
 
 
Note.    a ACT = Active, REF = Reflective, SEN = Sensing, INT = Intuitive, VIS = Visual, 
VRB = Verbal, SEQ = Sequential, and GLO = Global.   α = .05   *Significant at .01 level. 
 
 
 
Chi-square tests of independence were used to investigate whether distributions 
of categorical variables of the dimensions differed from one another by years studying in 
the university.  Table 37 shows the chi-square test results of the learning preference 
dimensions of the participants by years.  With four degrees of freedom, test results of 
the chi-square values and p values for the four dimensions were: active/reflective 
(2.048, .727), sensing/intuitive (13.523, .009*), visual/verbal (9.655, .047*), and 
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sequential/global (7.004, .136).  The sensing/intuitive and visual/verbal dimensions for 
years studying in the university were less than .05, which had statistically significant in 
chi-square tests, other dimensions had no statistically significant differences.    
 
Table 37 
Chi-square Test Results of the Learning Preference by Years Studying 
Dimension       c2 df    p 
Active/Reflective 
 
  2.048 4 .727 
Sensing/Intuitive 
 
13.523 4 .009* 
Visual/Verbal 
 
  9.655 4 .047* 
Sequential/Global 
 
  7.004 4 .136 
Note.   N = 168   α = .05   *Significant at .05.    
 
 
 
Table 38 presents the descriptive statistics of the active/reflective dimension for 
years studying in the university.  The number and percentages are as follows: One-year 
or less participants included 10 active learners (6.0%), 30 balanced learners (17.9%), 
and 6 reflective learners (3.6%).  Two-years participants included 8 active learners 
(4.8%), 28 balanced learners (16.7%), and 2 reflective learners (1.2%).  Three-years or 
more participants included 18 active learners (10.7%), 60 balanced learners (35.7%), 
and 6 reflective learners (3.6%).  The greatest majority of the participants (70.2%) were 
balanced learners.   
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Table 38 
Descriptive Statistics of the Active/Reflective Dimension by Years Studying 
Years Statistic 
Dimension	
Total 
Active Balanced Reflective 
One or less 
n 10 30 6 46 
% *  6.0% 17.9% 3.6% 27.4% 
Mean 5.60 .53 -6.00 .78 
SD .966 2.013 2.449 3.847 
Two 
n 8 28 2 38 
% *  4.8% 16.7% 1.2% 22.6% 
Mean 6.00 .14 -5.00 1.11 
SD 1.069 2.272 0 3.447 
Three or more 
n 18 60 6 84 
% *  10.7% 35.7% 3.6% 50.0% 
Mean 6.00 .20 -5.67 1.02 
SD 1.572 2.090 1.033 3.574 
Total 
n 36 118 14 168 
% *  21.4% 70.2% 8.3% 100.0% 
Mean 5.89 .27 -5.71 .98 
SD 1.304 2.103 1.684 3.603 
Note.   *May not equal 100 due of rounding.   c2 = 2.048, df = 4, p = .727. 
 
 
 
Table 39 displays the descriptive statistics of the sensing/intuitive dimension by 
years studying in the university.  The number and percentages are as follows: One-year 
or less participants included 11 sensing learners (6.5%), 28 balanced learners (16.7%), 
and 7 intuitive learners (4.2%).  Two-years participants included 2 sensing learners 
(1.2%), 28 balanced learners (16.7%), and 8 intuitive learners (4.8%).  Three-years or 
more participants included 12 sensing learners (7.1%), 68 balanced learners (40.5%), 
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and 4 intuitive learners (2.4%).  The greatest majority of the participants (73.8%) were 
balanced learners.   
 
Table 39 
Descriptive Statistics of the Sensing/Intuitive Dimension by Years Studying 
Years Statistic 
Dimension	
Total 
Sensing Balanced Intuitive 
One or less 
n 11 28 7 46 
% *  6.5% 16.7% 4.2% 27.4% 
Mean 5.55 .57 -6.14 .74 
SD 1.293 2.133 1.069 4.036 
Two 
n 2 28 8 38 
% *  1.2% 16.7% 4.8% 22.6% 
Mean 9.00 -.29 -5.25 -.84 
SD 2.828 2.123 .707 3.643 
Three or more 
n 12 68 4 84 
% *  7.1% 40.5% 2.4% 50.0% 
Mean 5.67 -.29 -6.00 .29 
SD 1.303 1.978 1.155 3.130 
Total 
n 25 124 19 168 
% *  14.9% 73.8% 11.3% 100.0% 
Mean 5.88 -.10 -5.74 .15 
SD 1.641 2.062 .991 3.539 
Note.   *May not equal 100 due of rounding.   c2 = 13.523, df = 4, p = .009. 
 
 
 
Table 40 presents the descriptive statistics of the visual/verbal dimension for 
years studying in the university.  The number and percentages are as follows: One-year 
or less participants included 16 visual learners (9.5%), 29 balanced learners (17.3%), 
  
100 
and 1 verbal learners (0.6%).  Two-years participants included 7 visual learners (4.2%), 
28 balanced learners (16.7%), and 3 verbal learners (1.8%).  Three-years or more 
participants included 11 visual learners (6.5%), 68 balanced learners (40.5%), and 5 
verbal learners (3.0%).  The greatest majority of the participants (74.4%) were balanced 
learners.   
 
Table 40 
Descriptive Statistics of the Visual/Verbal Dimension by Years Studying 
Years Statistic 
Dimension	
Total 
Visual Balanced Verbal 
One or less 
n 16 29 1 46 
% *  9.5% 17.3% .6% 27.4% 
Mean 6.75 .24 -5.00 2.39 
SD 2.176 2.029 0 3.884 
Two 
n 7 28 3 38 
% *  4.2% 16.7% 1.8% 22.6% 
Mean 5.57 .57 -5.00 1.05 
SD .976 1.752 0 3.066 
Three or more 
n 11 68 5 84 
% *  6.5% 40.5% 3.0% 50.0% 
Mean 5.91 .06 -7.00 .40 
SD 1.640 2.143 2.000 3.412 
Total 
n 34 125 9 168 
% *  20.2% 74.4% 5.4% 100.0% 
Mean 6.24 .22 -6.11 1.10 
SD 1.843 2.030 1.764 3.555 
Note.   *May not equal 100 due of rounding.   c2 = 9.655, df = 4, p = .047. 
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Table 41 shows the descriptive statistics of the sequential/global dimension by 
years studying in the university.  The number and percentages are as follows: One-year 
or less participants included 8 sequential learners (4.8%), 36 balanced learners 
(21.4%), and 2 global learners (1.2%).  Two-years participants included 9 sequential 
learners (5.4%), 28 balanced learners (16.7%), and 1 global learner (0.6%).  Three-
years or more participants included 8 sequential learners (4.8%), 67 balanced learners 
(39.9%), and 9 global learners (5.4%).  The greatest majority of the participants (78%) 
were balanced learners.   
To conclude, research question five investigated if there were differences in the 
learning style patterns among special needs students at King Saud University by years 
studying in the university through analysis of variance (one-way ANOVA) tests and chi-
square tests of independence for the participants’ ILS scores and their years studying.  
The ANOVA test results suggest that there were statistically significant differences 
between the groups of special need students by their years studying at King Saud 
University on the visual/verbal dimension.  Other dimensions had no statistically 
significant differences.  However, the chi-square test result suggested that there was a 
significant correlation between the learning preferences and the years of study groups 
on both the sensing/intuitive and visual/verbal dimensions.  Other dimensions did not 
have statistically significant differences on the chi-square tests.   
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Table 41 
Descriptive Statistics of the Sequential/Global Dimension by Years Studying 
Years Statistic 
Dimension	
Total 
Sequential Balanced Global 
One or less 
n 8 36 2 46 
% *  4.8% 21.4% 1.2% 27.4% 
Mean 6.25 .33 -6.00 1.09 
SD 2.121 2.084 1.414 3.398 
Two 
n 9 28 1 38 
% *  5.4% 16.7% .6% 22.6% 
Mean 5.44 .14 -7.00 1.21 
SD .882 1.995 0 3.181 
Three or more 
n 8 67 9 84 
% *  4.8% 39.9% 5.4% 50.0% 
Mean 5.75 .07 -5.00 .07 
SD 1.035 2.155 0 3.112 
Total 
n 25 131 12 168 
% *  14.9% 78.0% 7.1% 100.0% 
Mean 5.80 .16 -5.33 .61 
SD 1.414 2.090 .778 3.233 
Note.   *May not equal 100 due of rounding.   c2 = 7.004, df = 4, p = .136. 
 
 
 
Summary 
This chapter described the study findings.  There were 168 special needs 
students at King Saud University from different majors and colleges during spring 
semester 2017.  The learning style patterns of the participants were balanced 
preferences on the dimensions.  There were no significant differences by gender for the 
dimensions.  There were significant differences by age, special needs condition, and 
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year in the university.  By age, chi-square tests of independence showed significant 
differences on the visual/verbal dimension.  By special needs condition, ANOVA and 
chi-square tests of independence showed significant differences on the visual/verbal 
dimension.  For years studying in the university, the ANOVA test showed significant 
differences on visual/verbal dimension, while the chi-square tests of independence 
showed significant difference on both sensing/intuitive and visual/verbal dimensions.   
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Chapter 5 
Summary, Conclusions, Implications, and Recommendations 
The purpose of this study was to identify learning style patterns among special 
needs adult students at King Saud University.  This chapter includes the summary, 
conclusions, implications, and recommendations for future research.   
Summary 
Few studies of learning styles among adults with special needs exist worldwide.  
Even though there are large numbers of adults with special needs, this population in 
university education has been largely ignored in educational research.  Research on 
adult special needs student learning styles research has been minimal in general and 
specifically in Saudi Arabia.  Therefore, this study aimed to gather and analyze learning 
styles of adult special needs students and to provide data for researchers interested in 
the fields of learning styles, adult education, and special education.  This study 
examined the learning style patterns among special needs adult students at King Saud 
University as measured by the dimensions of the Index of Learning Styles, which 
include active/reflective, sensing/intuitive, visual/verbal, and sequential/global 
dimensions.  The study also included variables of gender, age, special need conditions, 
and years studying in the university.  The research questions were (a) What are the 
learning style patterns among special needs students at King Saud University? (b) Are 
there differences in the learning style patterns among special needs students at King 
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Saud University by gender? (c) Are there differences in the learning style patterns 
among special needs students at King Saud University by age? (d) Are there 
differences in the learning style patterns among special needs students at King Saud 
University by special need condition (visual, hearing, physical, or other)? and (e) Are 
there differences in the learning style patterns among special needs students at King 
Saud University by their years attending the university?   
The participants of this study were 168 special needs students at King Saud 
University from different majors and colleges during spring semester 2017.  The 
questionnaire was distributed electronically to the students through the Offices of 
Special Needs, one office for male students and the other for female students.  
Participants were sent an email with a link to the Qualtrics questionnaire.  Once 
sufficient numbers of student responses were obtained, data collection ceased.  The 
data were analyzed using descriptive statistics, t tests, one-way ANOVAs, and chi-
square tests of independence.  The study discussed the learning styles of the 
participants and found the majority of participants were balanced learners and there 
were no statistically significant differences in the variable of gender.  On the other hand, 
the study found there were significant differences on the variables of age and special 
need conditions on the visual/verbal dimension; and years studying in university on the 
sensing/intuitive and visual/verbal dimension.   
Conclusions 
The conclusions that can be drawn from this study are presented below: 
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1. The majority of special needs students in this study had a balanced overall 
preference within each learning style dimension.  However, extreme special needs 
conditions whether, sensory or physical, may create different preferences on a 
dimension. 
2. The three groups of special needs students responded similarly based on 
gender.  Male and female students who had hearing, visual, or physical needs 
responded similarly on the learning preferences.  The result of this study was similar to 
the Litzinger et al. (2007) study findings on the active/reflective and sequential/global 
dimensions.   
3. The three groups of special needs students responded similarly based on age 
with one exception; participants of various ages scored differently on the visual/verbal 
dimension.   
4. The only special needs finding indicated that students’ special needs, students 
with hearing needs and physical needs preferred the visual learning style more than 
students with visual needs. 
5. The three groups of special needs students had a difference in learning style 
preferences between students who studied at the university within their first year who 
tended to prefer the visual learning style to a greater extent than the students who had 
three years or more in university who also preferred visual.   
6. The visual/verbal dimension had the most differences of any of the 
dimensions.  Three of the four variables indicated within the groups of participants by 
age, special need condition, and studying years at the university.  
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Implications 
There are implications of this study for university administrators, faculty, and 
instructors.  
1. Students with special needs in general have balanced learning preferences 
between active or reflective, sensing or intuitive, visual or verbal, and sequential or 
global learner.  The administration and faculty members could recognize that each of 
the dimensions are useful for most of special needs students as well as other students.   
2. Students with minimal special needs have balanced preferences on particular 
learning methods; therefore, they can learn in the university with regular instruction 
similar to other students as long as their sensory or physical needs are met.  However, 
students with moderate or extreme special needs may need alternative methods of 
learning based on their needs.   
3. Students with special needs in the study have no difference in learning 
preferences between males and females.  Therefore, males and females learn in similar 
manners, based on this research.  Both males and females showed similar learning 
preferences on the four dimensions of active/reflective, sensing/intuitive, visual/verbal, 
and sequential/global learning.  
4. Special needs students of different ages had differences in learning style 
preferences.  University faculty and instructors should consider whether older students 
may learn differently from the younger students when they plan for courses and 
instruction based on the results of this study.   
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5. Special needs students who were studying in the university tended to prefer 
visual representations of information based on the years studying in the university.  The 
students who were studying in the university during their first year tended to prefer 
visual representations more than students who were studying in the university for three 
or more years.  Visual representations include, but are not limited to, techniques and 
tools such as infographics, PowerPoint slides, graphs, pictures, and diagrams.   
6. The activities for students with special needs could include, but are not limited 
to, providing small study groups, activities or physical experiments along with 
conceptual and theoretical information, visual representation of information (graphs, 
pictures, and diagrams) to provide better learning sessions. 
7. Instructors may use specific classroom techniques for active and reflective 
learners.  Active learners may learn best through group activities by explaining 
information to others and/or applying information.  Reflective learners may get the 
theoretical aspect by reviewing the readings before applying knowledge and/or writing a 
summary of the information.  Instructors could divide the classroom into two halves, one 
side could try the skills and the other side could read about the application of the skills   
8. Instructors could combine concepts and real-world applications in their 
instruction.  Sensing learners may learn best by connecting information to real-world 
application of the material.  Intuitive learners may learn information from theories and 
concepts.  Instructors could teach both the skills of theories and concepts and related 
skills to applying information to the real world. 
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9. Instructors could combine both visual and verbal representations of 
information.  Visual learners may learn information best by visual representations of 
images, drawings, diagrams, fingers, sketches, maps, and films.  Verbal learners learn 
information by written and/or spoken verbal representations as listening lectures and 
discussions, reading textbooks and descriptions.  Instructors could teach skills using 
both visual representations along with verbal descriptions of the skills.  
10. Instructors may use different ways to represent a concept.  Sequential 
learners learn information best by linear steps and/or stepwise logic.  Global learners 
learn information in large leaps and/or in holistic thinking.  Instructors could explain the 
information from the broader concept to the specific details of the skills, then explain the 
information from the details to the broader concept.   
Recommendations for Further Research 
Recommendations for further research derived from this research include the 
following:  
1. Additional research could investigate the severity of special needs in a 
university setting and higher education.  It is recommended that an in-depth evaluation 
of adults with special needs in university education using accepted evaluation 
techniques be conducted to determine curricula related to their learning preferences 
that appropriately fit their needs.   
2. Further research on adults with special needs using other learning style 
measurements could be conducted.  Individuals with special needs might participate in 
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such studies, since many learning style instruments have not been used on adults with 
special needs as a population. 
3. Additional research on adults with special needs in other Saudi universities 
does not exist.  Although KSU was one of the first universities to admit special needs 
students to university education, additional universities could be studied to determine if 
the special needs students in other universities are similar to the results found in this 
research.  
4. Further research could study adults with special needs in professional career 
institutions that offer vocational diplomas.  Since the focus of diplomas is on job skills 
rather than academics, research could be beneficial for the special needs population.  
5. Research on adults with special needs in other institutions in the Middle East 
does not exist.  Most studies in the Middle East lack data about adults with special 
needs and learning style measurements.   
6. This study also did not include many other variables such as grades, 
education ability, technology use, or self-directed learning.  These variables might have 
a correlation with learning styles and special needs students.  Additional research might 
provide data that could help students.  
7. Further research on educational backgrounds of adults with special needs 
before being admitted to higher education institutions might be helpful.  There are 
different programs where individuals with special needs may have received instruction 
before being admitted to a university, such integrated classrooms with other students.  
These programs include private classrooms for special needs, students within an 
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integrated school with other students, or private classrooms in a private school for 
special need students.  Results of such a study could provide information on what 
approaches work better for special needs students’ learning styles. 
8. The severity of special needs was not investigated in this study.  The students 
with hearing loss may have ranged between mild hearing loss (those who use hearing 
aids) to severe hearing loss (complete deafness).  Also, students with visual loss may 
range from mild visual loss (those who use special glasses or magnifiers) to severe 
visual loss (complete blindness).  Additional research on students with the range of 
special needs might provide additional information.   
9. Research on higher education institutions designed for special needs 
populations such as Gallaudet University for the deaf, which mainly deliver instruction in 
sign language would add to the literature about learning style preferences. 
10. Although this study investigated only special needs students, another 
research study to compare the results of this group of special needs students to other 
students in the university might investigate whether special needs students are similar 
or different from students without special needs in their learning styles.   
11. Comparisons of Saudi national special needs students who study in Saudi 
Arabia and Saudi nationals who study abroad in foreign countries might provide 
additional information about unique learning style differences between these two 
groups.  This could indicate how university experiences for adults with special needs 
differ from Saudi Arabia and other foreign countries.   
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12. Conducting a qualitative study of university experiences of adults with special 
needs in Saudi Arabia is recommended.  This could help reflect more in-depth 
information about university instruction regarding learning style preferences for special 
needs students.   
13. Further investigation of the visual/verbal dimension that was statically 
significant different for the number of studying years for students in the university is 
warranted.  The instruction and teaching methods experienced in the first year by 
students that might affect the relationship between the student experiences and their 
perceived learning styles in subsequent years. 
14. Although this research investigated a small range of age differences, an 
extension of the age range in a research study may find differences by age group.  
Since this research study found at least one differences by age group on the 
visual/verbal dimension, additional research on that dimension with special need 
students is warranted.   
15. Researchers might investigate the differences between undergraduate and 
graduate students for special needs and/or other populations.  Since, undergraduate 
and graduate students have differences in academic obligations, research investigation 
could be suggested for further research.  
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Appendix A 
Demographic Information Questions 
1. Gender: 
 a.  Male 
 b.  Female 
 
2. Age  
 a.  18-20 years 
 b.  21-23 years 
 c.  24 years or more 
 
3. My special needs falls under: 
 a.  Visual Impairment 
 b.  Physical Disabilities 
 c.  Hearing Impairment 
 d.  Other, please specify______________________ 
 
4. I have studied in the university for: 
  a.  One year or less 
  b.  Two years 
  c.  Three years or more. 
 
5. My major is:  ________________________________ 
 
6. I am studying at: 
  a.  College of Education 
  b.  College of Arts 
  c.  Preparation College 
  d.  Other, please specify______________________   
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Appendix B 
Index of Learning Styles Instrument  
 
 
 
DIRECTIONS  
  
Enter your answers to every question on the ILS scoring sheet. Please choose only one 
answer for each question. If both “a” and “b” seem to apply to you, choose the one that 
applies more frequently.  
 
1. I understand something better after I: 
a) try it out.   
b) think it through.   
 
2. I would rather be considered: 
a) realistic.   
b) innovative.   
 
3. When I think about what I did yesterday, I am most likely to get: 
a) a picture.   
b) words.   
 
4. I tend to: 
a) understand details of a subject but may be fuzzy about its overall structure.   
b) understand the overall structure but may be fuzzy about details.   
 
5. When I am learning something new, it helps me to: 
a) talk about it.   
b) think about it.   
 
6. If I were a teacher, I would rather teach a course: 
a) that deals with facts and real life situations.   
b) that deals with ideas and theories.   
 
7. I prefer to get new information in: 
a) pictures, diagrams, graphs, or maps.   
b) written directions or verbal information.   
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Appendix B continued  
 
 
8. Once I understand: 
a) all the parts, I understand the whole thing.   
b) the whole thing, I see how the parts fit.   
 
9. In a study group working on difficult material, I am more likely to: 
a) jump in and contribute ideas.   
b) sit back and listen.   
 
10. I find it easier:  
a) to learn facts.   
b) to learn concepts.   
 
11. In a book with lots of pictures and charts, I am likely to:  
a) look over the pictures and charts carefully.   
b) focus on the written text.   
 
12. When I solve math problems:  
a) I usually work my way to the solutions one step at a time.   
b) I often just see the solutions but then have to struggle to figure out the steps to 
get to them.   
 
13. In classes I have taken:  
a) I have usually gotten to know many of the students.   
b) I have rarely gotten to know many of the students.   
 
14. In reading nonfiction, I prefer:  
a) something that teaches me new facts or tells me how to do something.   
b) something that gives me new ideas to think about.   
 
15. I like teachers:  
a) who put a lot of diagrams on the board.   
b) who spend a lot of time explaining.   
 
16. When I’m analyzing a story or a novel:  
a) I think of the incidents and try to put them together to figure out the themes.   
b) I just know what the themes are when I finish reading and then I have to go back 
and find the incidents that demonstrate them.   
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Appendix B continued  
 
 
17. When I start a homework problem, I am more likely to:  
a) start working on the solution immediately.   
b) try to fully understand the problem first.   
 
18. I prefer the idea of:  
a) certainty.   
b) theory.   
 
19. I remember best:  
a) what I see.   
b) what I hear.   
 
20. It is more important to me that an instructor:  
a) lay out the material in clear sequential steps.   
b) give me an overall picture and relate the material to other subjects.   
 
21. I prefer to study:  
a) in a study group.   
b) alone.   
 
22. I am more likely to be considered:  
a) careful about the details of my work.   
b) creative about how to do my work.   
 
23. When I get directions to a new place, I prefer:  
a) a map.   
b) written instructions.   
 
24. I learn:  
a) at a fairly regular pace.  If I study hard, I’ll “get it.”  
b) in fits and starts.   I’ll be totally confused and then suddenly it all “clicks.”   
 
25. I would rather first:  
a) try things out.   
b) think about how I’m going to do it.   
 
26. When I am reading for enjoyment, I like writers to:  
a) clearly say what they mean.   
b) say things in creative, interesting ways.   
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Appendix B continued  
 
 
27. When I see a diagram or sketch in class, I am most likely to remember:  
a) the picture.   
b) what the instructor said about it.   
 
28. When considering a body of information, I am more likely to:  
a) focus on details and miss the big picture.   
b) try to understand the big picture before getting into the details.   
 
29. I more easily remember:  
a) something I have done.   
b) something I have thought a lot about.   
 
30. When I have to perform a task, I prefer to:  
a) master one way of doing it.   
b) come up with new ways of doing it.   
 
31. When someone is showing me data, I prefer:  
a) charts or graphs.   
b) text summarizing the results.   
 
32. When writing a paper, I am more likely to:  
a) work on (think about or write) the beginning of the paper and progress forward.   
b) work on (think about or write) different parts of the paper and then order them.   
 
33. When I have to work on a group project, I first want to:  
a) have “group brainstorming” where everyone contributes ideas.   
b) brainstorm individually and then come together as a group to compare ideas.   
 
34. I consider it higher praise to call someone:  
a) sensible.   
b) imaginative.   
 
35. When I meet people at a party, I am more likely to remember:  
a) what they looked like.   
b) what they said about themselves.   
 
36. When I am learning a new subject, I prefer to:  
a) stay focused on that subject, learning as much about it as I can.   
b) try to make connections between that subject and related subjects.   
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Appendix B continued  
 
 
37. I am more likely to be considered:  
a) outgoing.   
b) reserved.   
 
38. I prefer courses that emphasize:  
a) concrete material (facts, data).   
b) abstract material (concepts, theories).   
 
39. For entertainment, I would rather:  
a) watch television.   
b) read a book.   
 
40. Some teachers start their lectures with an outline of what they will cover.  Such 
outlines are:  
a) somewhat helpful to me.   
b) very helpful to me.   
 
41. The idea of doing homework in groups, with one grade for the entire group, :  
a) appeals to me.   
b) does not appeal to me.   
  
42. When I am doing long calculations, :  
a) I tend to repeat all my steps and check my work carefully.   
b) I find checking my work tiresome and have to force myself to do it.   
 
43. I tend to picture places I have been:  
a) easily and fairly accurately.   
b) with difficulty and without much detail.   
 
44. When solving problems in a group, I would be more likely to:  
a) think of the steps in the solution process.   
b) think of possible consequences or applications of the solution in a wide range of 
areas.   
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Appendix C 
Index of Learning Styles Permission 
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Appendix D 
King Saud University Approval in Arabic 
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Appendix E 
King Saud University Approval in English 
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